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Diagnosis with the fetal image of congenital heart disease

Noboru Inamura

Department of Pediatric Cardiology, Osaka Medical Center And Research Institute for Maternal And Child Health

—{ Abstract

The incidence of congenital heart disease (CHD)is 1% of live-born infants. Aggravated
CHD is 0.4 % after birth. The prenatal diagnosis is difficult in CHD, because 90% of CHD come
from low-risk pregnancies. The prenatal diagnosis of CHD is made according to the guidelines
of the Japanese fetal heart disease society now. The prenatal diagnosis is divided into screening
(level I) for all pregnancies and definitive diagnosis (level I) for pregnant women who had some
abnormality pointed out. Level I needs simple screening mainly on the basic section. In level II,
an echocardiography device of high function is required. This manuscript introduces the latest
diagnositic technique with the fetal image of CHD.

Keywords : Congenital heart disease, Fetal diagnosis, Fetal echocardiography
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Fetal MRI and Fetal CT; current status and future aspects

Osamu Miyazaki

Department of Radiology, National Center for Child Health and Development

—{ Abstract

This review article introduced the current status and future aspects of congenital
diaphragmatic hernia (CDH) , which is the most frequent disease in fetal MRI in the author’
s institution. We radiologists should mention the position of the stomach from grade 0 to 3 and
evaluation of liver herniation is essential as well as stomach position. Now we newly evaluate the
hypoplastic right lung by MR LT ratio (lung to thorax transverse area ratio) and MRI o/e LHR
(observed / expected lung area to head circumference ratio) . Also, we started 3D volumetry of
fetal hypoplastic lung by workstation.

For fetal CT, radiation dose reduction is the most important issue and we can use newly
introduced CT technique including iterative reconstruction. Understanding of diagnostic
reference levels (DRLs) is essential for evaluation of individual fetal CT protocols respectively.
We introduce the first national DRLs of fetal CT performed in 2011, and also, current
investigation of the second national survey of fetal CT dose has been performed.

Keywords : Fetal MRI, Congenital diaphragmatic hernia (CDH), Fetal CT, Skeletal dysplasia
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Ji i /N U IR R D % B A LD e D I N R K O
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MRIZEE AT L T35, xR D%
EMEDET. XM TNB 15T 25 % W TR MRl %
L5,

Wy a4 =13 20024 ICHBEL TS S HICE
B CIEMBEBLTWE A, ZOMICHE
MRLIFZ 1671 b T\ 5. ZHiF26 HIZ—4
DOFEIZH 720, 1FIF2~3HIZ1FOHE THE
WMRIZiT> T3 &Ebhb.

Z DD BIFE NI & Wz ey O % Fig.a
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(374%), HHHXEIRE 241051) DIEFETH >72. —
FREAL D b BN EMIT 2 &, JeRMEREFEEE



~JL =7 (congenital diaphragmatic hernia: CDH)
152151 (31 %) 2 ik & B A % <, K\ TCPAM
(congenital pulmonary airway malformation:
21%), KEIE 10%) &4 (Fig2). ARTiEZ
N5 OFFEO A & R Jid T4 D&y CDH % 3l
2%, Z ORI MRIZEOBUR & BfETbh T
W % RRBRAY 25 BHERERT IS DWW TR 5 .

CDH IZ3x39 B8R MRIDIRIR

CDH (35 b i 0D 55 K 1) 72 24 5L & WE SR s 45 23
WaleN, MEREPIICIE L 2-RBETH 5. BHNE
I3H, NME, K, W&, s EThh, Th
SRS Z LIC K DM, MEfEEEEL, Bk
BFEEOMIKIEK &2 24 5. S IF T 2500
AZ1IAEVDbR TS Y,

PRI D Z LI LM A 85 ~90% BRI TH 1,
HANCHR Z 2356 & JHEik s (30%), ERMO
PR (40%) 5 E 2SR 2806 T 3.

CDH i il & DFEMH, i, E, XU
BT 2200 KEEICLD P&, AR
DIERET SRR D, NICUR/NEAENF — 40D
BL5 ¢4 boTL 5. ZD70 LIS,
MRITZI NG % TE D72 IEHIZEHE T 2 2%
N b,

/£ CDH P D A2 3ED B DA 1, Hia ot
ToE e, L = HaofiE, HKERORE
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Bizkh PHEATHIEh S e e h T3,

Kitano 5 (33 L 7= By i &, FFAZEDMR
B4 A 5 CDH OV # % dHili L T 5 (Fig3).
Hyans HEEE A (Grade 0) , ZEMdE8 (Grade 1), B idl
D53 P e ER (Grade 2) , 245 DL E 2 A laER
(Grade 3) Ly JEL, X BICHFAIEDMIEOA i
7 B EREE 3 M A 1T - 72 (Group 1: FFAZED AL
=77%L, Group2: HEEAL=THD, »»D
HVa Grade 0~ 2), Group 3:[FEHEAL =T H D,
PO HYd Grade 3). ZDFER, K4 OLELFREEE
1% Group 1 (87.0 %), Group 2 (47.4%), Group 3
(95%) TH VY, Group3 T EbBIFLEEAL=T
T O BEO LM FEBREGI O T %ISHEICAR
Tb % (Fig4)”.

Bif£> CDH O A AT &2 Wiz ds 1) % 2 &
&= Fumgid bdo ZE S FEEDO~NL=T
O EDHE, HEOMEZ W (Grade 0 ~ 3),
B L Group i (1~3) 12k 5 PHvMl, Lt
OB O E, BRBEOHE L Bbih b,
T B it D B 48 D FFAlIE, Oka & 13 i & A ik
DT2WI T D ¥ 2" F )L 5 (Lung-to-liver signal
intensity ratio) D Lk 2171y, 2RI N DGAITEE
TP A B L 7 LR LT B Y.

CDHICX T BREMRIOZhH»5
BUERR % O fii% € 1 CDH O A MRI € 0 £

404

B9EB BEEE CNS WNL TTTS MCA Z0ftt Head BA#% Twin
Neck

Fig.l @E12FBEOREMRIREDEEIRELL 10
IRH (N=1671)

CNS : central nervous system

WNL : within normal limits

TTTS : twin-twin transfusion syndrome
MCA : multiple congenital anomalies

RERER RERH
N>B7% 5%

E*?@Rﬁh

Fr

CDH 31%

Chiari-2
9%

MCDK 8
10%

KEEE 10%

CPAM 21%

Fig.2 £&KBh 5 ML 7-8% MRIZE
(n=786)

CDH : congenital diaphragmatic hernia
CPAM : congenital pulmonary airway malformation
MCDK : multicystic dysplastic kidney

15



16 HAVNE GRS 2 MRS

(KIZORHM=, BUEG YL &I L [k, 220
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1) MRI Gt #8187 i i Lk (MR LT ratio (lung to
thorax transverse area ratio) )
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Grade 3
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TOLT & ik Ui 4 o CDH IO T4 % 4
ELTW5,

I MW TORIRFEREY, 0.08(8%) AT
DEEETHEAREHEL TS,

2) MRI o/e LHR (observed / expected lung area

Fig.3

to head circumference ratio)

Jie Va8 I IS A & 1T > T B Tk
T, G O FEEB MRIAK T Wi % 12 T HC (head
circumference: fGYASAZEH EPH ) 2 G (mm)
T2WIACEWr THILTE M O &k K% + L —
Z L, mEZFMT 2. ZOBELEO L
(observed) 75, {ERRIEEIZ 361 2 BERN D M
(expected) D2 & FCHUE %54 5. BifrdE
FHONEa% T Z DFHMNAEHBITITS 2L TE
544 =3y DA | (perinatology.com)
TEAIEZRAL, MRo/e IHRZFHIIL T3 7,
% 72 LELO MR LT MR, FefgL K — b
#HL, BRA Y7 7L Y ZTIEMRIOEGO
TLEYT =¥ 3 VIFICKRIEEEE TDo/e
LHR & b Uil % o CDH LD 7% & e L
TW5, HEFHEEHETORRFERY, 45% L,
EdT100% DAEEFEEEZ SN, 25% LT
DB ETHRAREHEL TS,
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BIRDB OAE (Kitano B58)

Brar gl A (Grade 0), £ #EA (Grade 1),
BrAD¥ AR ENERKSE (Grade 2), ¥49
LIE (RED) #*HHIER (Grade 3) E DEET 5.

Fig.4
CDH:group 3 E4ESI
(3F4R 3084 8)

a : BIRK HASTE &%
HAZEHNCDHEAN L
BapE~®EE L T3
(=).

b : /KR HASTE Ei{§
BANCDH#EAN L
BREEICERD 5N 3.
AL ED AR
V) (—)grade 3IZ
HFEEIh 3.
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DR, EI I iR o Kitano 23 Group 3 T 5
ZETHEL, KifriEio/e LHRA125% A
WMOWBA27THEOH ~29E6 H T, 25~45% T
3030 H~31:6 HIZHEIT L T35, SHIER]
AHARDZ L THREBEKRTDo/e LHR & MR
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3) MRI < & % CDH &2 O il A il

HAE, EF o MRLT ratio, MR o/e LHRIZ
Mz, sAEREICEREGEN Y — 2 27— 3
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LT ratio, o/e LHR, ¥ & (*MR LT ratio, MR
o/e LHR & iR 2 B h b 5.

MR & U CIIHEMEC & 5 nid & sk D FEG% A
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B — VR FE% O IR AT ZE 12 0 L MRI O 15 508
g2 BWICAATH > WEL T3,
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1203, AR A B 0 il 0k EE & PLcR
% TR THE & W5 LT B 7.

—J5, HRUWSEL TR & 7 - 72 R O JE% {5
ZWr (Autopsy imaging) 1233 % MRI DA FH T2
DT & B AR X A, Thayyil 512957 2 7
D =l MR 2 % FH 72 Autopsy MRI % 5 L
TH0Y, WHDOL5T 27 L DB ATV, th
F e R RS D E IS SIS MRIA A H T & -
7o LB RT B,

Fig.5 AEMEETD MRI <& volumetry (F4R 3338 6 H FETO j4#E)
3mm2Z T 14 X2 HASTE K FHf & v) Workstation TERL L 7= CODH A& BBt D B &St
Al F L2 DEDHMER A T Volume 132.3cc TH 5.
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k7, ENE RIS T B IR E R CT D
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116451 ~ 320 51| D & PEEDO MDCT 3% & L Zh
5EMWZRRCT A ZDDOH 5.

BCTRXHAEMM L 2k Tchy, &
BOFHIZ R T3, 8 c B0 TRBIN
AR TER X 1T X 725 RO B X R
WO ROFRY, WRE 2O E KM 5Tl
BN REE 5. Z O EAIRREEIERNRIR
MRI T O GG RE IR 2 OFig Hike DK E
KENTHS.

EH 5 DONER OB TIIRY CT To R 7
OfftaeE, MERICITbh 228G -1 &
HH L 93.5% S IXIZFEFEE O ETH 72, %
7IBR CT %47 5 72 2 & T59% DR 132 W
DLW HEEI 5 DGR HETH 72",

WEIT O TRRE RRREEDRE DN A,
HETT RS I 23 M 3D THERE T & - 72 2%, FRYLE %
CTOEAIZ K D BRAN, W, KK, EAZE 5
TIEFEICHHABERIEOND LIk -7

LD ZTE K BRCTIRERMIZE KE X%
T4y bEBZTINBEH, XEEHHL TS
¥, B ERHAO XL < 3BT 6 e, Thi
BNRIZE ED ZEnFHADEELPETH 5.

WA DO MDCTIS T B YGERITE & iEh 5 7 4
ZEBRETZY 7 b7 BRI NG OREY
ML 72, Tani 513 ASIR (GE #£ CT D& U TE)
H90% IZEE LU L 22854, TR CTO#<
BEAERDSIRINIR X BB Z L AAREIZ L S
EHELTWEY, HEOMHRTHRIECT %175
TWABEA, ZOCT7 U F I LRRKIEPIE %
HHL T2 E» %2l S 2L nLEEh
3. A& Ol TIEEXEPIE % BT ASIR i 2
5VeoBIZZH L7z, ZHhIZkD X5 558E<
IKIRA T RE & 72 - 72 (Fig. 6, 7).

FH 5132010 F I HAZE ORI CT 217> C
VB HERROWIE S WERHAE LT 5727, ZORHE
MNEEFHEBE TR CT 7 a b 2 )LIZH\wT 3
gt E L X h, ThEkxEbAWZ
LEMERT Ay —LELTHHENS Z e hY
Fhb. ZoMaERrZH2%5 L~ (Diagnostic
reference level: DRL) & 'EiZ#41 5 (Table 1). DRL
FE Ak e & DIAFEIH O X o A RS R 4
W, ZODT75% %4 5 i A DRL & Pz L T
W3, LRt OREEAE R 20114 41, HADRRR

Fig.6 ZZELUEDICA : Veo ZDO{ERAZER
(28mLkt, BE R CHBIEHRISEOLN, TIR32BETRIZERCT & iT)
a: 0.625m*zX R~ MDCT ciEf%. #

mes I3 EEE 100KV, BEEFR 175 mA, Auto

mA & noise index;SD=27 MEXTE T V), CTDIvol & 0.51mGy & 1E#EIE <

T IhTW5a, EGRBIERILASIR 90% % f£HH.
b : EitaDEG% Veo ik (GEXHDUWR & h - Z K lix) THER L /- E1&.
allHhENEGR A AOEBRLRAEHI R 5N 2 P BIBRLIEREN30 2D
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Fig.7 BR'RBH& CT (volume rendering) Fig.6 &B—ER| (1FiR 328 pfeiffer
TEMREE type 2), BIOELUEDEWIIC K ZEEDIEE
a: ASiR 90% % {#H L =-BERE1R.
b:VeoETHOBEEREER. blialltkNE& ./ 1 XOEBRLWHEHLR
ShEBRRADBRIRE LS.

Table 1 HADRECTZHMESEL NI

CTDIvol (mGy) DLP (mGy.cm)
75% (DRL) 11.3 382.6
Median 7.7 276.8

Miyazaki O, et al : Pediatr Radiol 2014 : 44 ; 971-979.

CT ® DRL & CTDIvol T 11.3mGy, DLP (dose
length product) T382 mGy * emTd - 72. % fE
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Wi iZ 7' e b IO, HEHEOIKT A
Fhs.
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AHL, BREE D) 227 2 R/NRIZEED S
KO8 L 20,

JHPE - BRI v 4 — K, KE/IREZAEC
I HHERBR, W7EiEs & 2kiciE s ZHRE A
D, ZZITHEHhNEL T

@ik
1) HMibEE~L =7« HARRRIGGERER S L — 7
A — & X — | http://fetusjapan.jp/method/
method-68 (FA% 7 2 £ Z 201541 H 1 H)
2) Kitano Y, Okuyama H, Saito M, et al : Re-evalu-
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Antenatal diagnosis of fetal structural abnormalities :
the role of Pediatric Surgeons

Takeo Yonekura, Masashi Kamiyama, Katsuji Yamauchi, Tomohiro Ishii
Yuji Morishita, Kouki Kimura
Department of pediatric surgery, Nara Hospital, Kindai University School of Medicine

—{ Abstract

Background: Fetal structural abnormalities are recently the principal causes of death in fetuses
and neonates. Antenatal diagnosis of structural abnormalities, however, is difficult because of the
diversity of diseases and associated abnormalities.

Purpose : Fetal diagnosis and perinatal management are mainly performed by pediatric surgeons
in our institution. We evaluated the role of pediatric surgeons in fetal diagnosis and perinatal
management based on a review of 296 fetuses with structural abnormalities treated over the past
12 years.

Results : A total of 44.3% of them had urinary diseases, followed by cardiovascular diseases (21.6%),
fetal edema or hydrops (10.5%), and intestinal anomalies (10.1%). Seventy-eight fetuses (26.4%)
had multiple abnormalities, and 41 had chromosomal anomalies. There were 209 survival cases;
124 cases, mostly involving urinary diseases, did not require surgical intervention. A total of
102 cases required surgical treatment during the neonatal period. The number of postoperative
deaths was 16. Cardiovascular surgeries were performed in 27 infants, and 7 of them died after
the operations. The remaining 8 postoperative deaths were due to multiple associated severe
abnormalities. Intra-uterine fetal death was observed in 25 cases at a median gestational week of
26; 10 were due to chromosomal anomalies, and 6 due to fetal hydrops. Thirty-five cases necessitated
abortion at a median gestational week of 14 due to associated fatal structural diseases.
Conclusions : Antenatal diagnosis can help improve the prognosis and long-term quality of life of
patients with fetal structural abnormalities. Pediatric surgeons who treat neonatal diseases can
fulfill an important role in the diagnosis and evaluation of fetal diseases.

Keywords : Antenatal diagnosis, Fetal structural abnormality, Prognosis
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AFE TGRS W E D S & L Wikl D

BN ERTRZW A A E > T&E 72, Ly LBUE
TIRIHAERTZINRROBZW & & 12, ZOT&

DPHNZEED 7= FPEME M 2t 55 Z &1
FDBROTHPLQOLENHET 5 L) &#Hl%
fHoTwad. HANISARI 2207 v — b
HHTEHTOHEGIZELIIML, 2008412
%EE%HEW@%%ﬁ&E%%MEWT&o
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mﬁ%iﬁi %ﬂfﬁ@%%@&%%éKEL
TWaEDEEZLRTWS. L LAzl
DR L 5 2 FBIIIERHICLE T, FoHERE
BRI 52845, ZOBEEREOBITZT

a1

Table 1 BRRBETAIDINZA -2y ) —=27
REIER

CRL  crown rump length AR
BPD  biparietal diameter IREEARIERE
FTA : fetal trunk cross-section area  SRERERTEITE
AC abdominal circumference FEE
FL femoral length BRRXEEER
EFW : estimated fetal weight R IRHEEMRE

(CRETIR  HERTZH, R/NESF B3R LW —8HZE)

Th<, MERZTHPLERNZ QOL % YIr§ 5
‘ﬁl%’*ré ZEyhn L mn. BrERARNRE
DB HEREF L T B /NS RHE 3R DR

RERWHBE L, TPRICHEBEL TED, i)

IBIAZTOWEIIREVWEEZ SN, YT

19994F-10 HIZHAPE L, REIEIZH T 3 HREZ2]

WA MBIAMHY LT X2 BUE, FRT40 5000

BOIFRERFETE N DREFI A BTSN, ZOMRYO

B - AT TWA, 22 TIRUBHTRER L

t%%%_ﬂﬁFW%éb , HRRERERE DS

Wi ds & OVEHRE 2 ke 12 ot¢%ﬂﬂ®4%#

5, ZOWHEZWIT R & P2 6 W22 Lo

ERARYST 5.

Table 2 HIRFMEADZ V) —=>J1HH

%= R ' H

638~ IR OEE

818~ KEEXE. SRED

1038~ el

1138~ eIk, MR
10~1438 Nuchal translucency

R Rtk 3R
THRE BB3RR &V —EBERE)

(CRETIR | HERTHT, Ri/R

Table 3 #EikPH - HEIDRRR A7V —-=2JIER

OFHEtAl e ER ®LE

&, #h,
4 chamber view
3 vessel view

@FKE
AFI, amniotic pocket

DI

O
BAROY, #IROKS
B O E
UA, UV O

(TCD)

3 vessels trachea view

©§i%% W, B oo @M - pttdR
ol I T R - SR
M, /N (HETR), KB e RO
MCA % O &

BeER A

o BB (L8 - K% &) OB
MR, W%, & W BE WAOEE o
Og, T HE(E #& (overriding)

BISHE, W, B

©% @RS
BSEA A % - GEW(TI-BE)  O5H- B
B (T 2 — 485) BE - REDHE i - Bt - A - LB
Bk % BEAHE
HEfK R (bladder cycle) By

CKREMX  BAERTZE, RE/NBHAR IR £V —HHE)
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HERTEZHICAWS
EIEZHHEER SR

P I ARIE ) 20 8 E PR AT IS K B A%, PEERIC
o T 18 HLIEIZ MRIM T &, £ - EHAEHE R
IR TR 28 HLIR I CTRE M THhI 5.

1) BERRE

HEY DO G ARGHAl (Table 1) 2175 . Z OBEICHE
ORISR DO W54, IR 3 X O
IR - BCAbE 2o ) — = v ZEBEICHE
WZ DRI & 475 (Table 2, 3). HicEH AR

DA A TEEL B L, WEICESW TR
AT S Y. PHREMMET 25 2T, RO
BRWEDZLOREREN 2 7 + v — (3 TH

BCH 5. 3DAGF IR IR LA D AR S

PR A 3 0D A . = Wr T s, mﬁiwiT&t
2D L O BB A H{§ T — 2 21445 2 LA T
%39,

Fig.1 H"‘ MRI

Vol.31 No.1, 2015 23

2) MRI&ZE

B MRI 45 B TR % 0 & 7= {116 18 3 DLBZ
AT S Y. R MR R O AT, imﬁ$
JRION B IS EhT, WAL RO
H1g & OBE YA & 0 BEICHIT T 5 Z &2 ’C
T, HAPRER, NIERRCIRIES R DIWE DB WA
MTH 5. T2u#1% 0 5 % half-Fourier acquired
single-shot turbo spin echo (HASTE) <X° true fast
imaging steady-state precession (true-FISP) 7% H
WwHonb, IERIRE EWHLE O E, T
5% F4 1% @ gradient echo 5% @ fast low-angle shot
(FLASH) #Hlw3 &, Rz SiE5be LT
%2 c%%” (Figla,b).

3) CTHZE®

HEUE D CT M IS ERE O R A
SR [ 2 ORI 28 AR 247 5
I EHOEBOHFHIZENS L L é Z,

XU, E
G CT#
O

Ef%ICH T DRIERFE & REDER]

. (T25&5ATrue-FISP1%) - 2cmADEERE (KEN)
DI Hr OV ERE (KE) REH,P S LD
BEAXLE-EMREEED 3.
D (T138EAFLASH®R) - BRE 2 & A LEE (Atk
EXRE) FPERLUABTURERBEETLT
W3,

CREMIR BRI, REVNBHERE B3R &V —EBZE) .

B Fig.2

BRIFEKEBORRE CTHE&

1ERA 3458, osteogenesis imperfecta

type MDREIR

a: BE, FEsLUREOIDIBER.

b : BRIEEEM TIRIXES, AEROEER
LR B, MEMERKREZRD D

(RETR | AR, RENEHR B3R £

V) —EBERE)

a\b
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RS ERFLLERERM L, 31X
DORERTHTHNHHTH % (Fig2a, b).
4) ZDOft

YRR D A 7)) — = ¥ Zkats & U CRHAIL
EHWZZMENA v ==& (M) T r~v—
A—=F AL, 27T L) BMTbh T3
L7 LR T B A gt & Wb 3 B
RIMUE RSB AR & U C OB A A JTE(E
2R (non-invasive prenatal testing; NIPT) 3
TTbhd &Ik o7z =7AMEEZENIZIEFEK
Me#E (amniocentesis) R A% EM 2L (chorionic villus
sampling) BN HETH 5.

R R O well being O FFf

TRROBEIZNY 720 FTirb Al A s hn
WA X WIREET & 5 5 (= well being) DFF
iiTd 3. GO well being DFHilli & L IR
DOREVRGERT, ZOMIZFAKE, BROM
(Iiy7) = HE YR E (B ARNE) OF MR E2 b 5.
1 RRFEH IR RE I (Table 1) & M 5%E KK
DOFEdEfRZE & U CRRMi§ 5. MG YA HEE ik E
(estimated fetal body weight : EFBW) 2% 10
8= B ANLF IR FENREEL (IUGR:
intrauterine growth retardation) & 7 %. IUGR
DIRHA & U THERES OIF», BEREG
(TORCHJEMERF 2 &), BHRAGDHE (iR 8
SEZ &) RMRBEEA L ENH D, RIIHEE
B2 0E R H 5.

b‘f'ﬁw’

HR  142.86 bpm

Fig.3 BEwBIROIMMTTE
a: IEE0OUAD MR
b:7ERR 138

V2 pr

R V2 ZRE S 3 UA DIRFREA DEHESR % 58

2) MR~ 1EICHRRR 2 BT 5. 165EDIFRE
RO KT IR RIR 2 5 %5 5. TR DK
ARSI IZ I H Y720 7~ 14me, 2238
TIX1BEBRG D 2~5md, 40308 T30~40mé & 75 1),
IR HAIC1E 1 H 2472 D 800 ~ 1200 mé 12 3% 9
59 —J5, MULIZRED 20~ 25% D¥K%E
We N U, % 0OmIddE ke B 13500 ~ 1000 mé
Jday I3 L, B - BRiE - 2EED & OIE
200~500ml d HHBZDINT VA NEREDFE
K E 5. AR AE KGR (amniotic
pocket:AP) &K A ' F v  Z (amniotic fluid
index: AFD) 2% 5. AP»2embd T & FAGH D,
Seml LA FAME &5, F/-IXAFI T
S5emPl N & FEAMEA, 24emld EEFAKEL &
%5, FAEE T RIARBERR R KN 25 &
FARPEEBZ R, KBIHLEHR#EEEIZK S
FAREIPHENHIK TH 5 Z & L0, 1l
MK ERE T & IREEAESBIN LEAR L &
52L¥dHD. —H, FAED RIS
DRk A R < S 1Z & A EDIBRO BTN
JRET, HRIMKBRRELZ EICX 0 IREEIR
P NI K SR TRPEAE OGN R IE YK
HEXREDRD S, FAGHD DI O
I3—T ) — A= A DFEKEED % H
7= F 7K DHERT 2D E L.

3) MRRIMAT AR L, HRBGEIAR (MCA) R Mt Bl
ik (UA) @ B ik IfiL 7% & o PI (pulsatility index),
RI (resistive index) %, % 7= &Ik (UV) %

1%.13 2 3]
Vd AONORIn e

TAMAX 0. 289m/&"
~d4y047

% (KFHD).

(KRBT © HAERTZHT, RENESF B3R &) —EBLR%)
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TORHEFIRO M 2 JE LR 5. BRI o
wellbeing 73 #i{k 4% &, UATPIRRIZ LH
LMCATIHE T 5. 512845 EUA
DA oM A B4 % (Fig.3). UVOIIL
VREIIIFIRE RN 2 2 b 590~ 126 mé /kg/
min & IEE—ETH 35, BIROREOHETR
R Tn e E T B L IREI A4 U B,

4) Nuchal Translucency (NT, %IEEM) &G
R EHE (Fig.4)

NTEAEMG 11 ~ 1338 0 i VLB 0 PRI IR E
B ch D, Smd Ed B33 ~4%12,
6mmLL I TI3AY 50 % IC Qe ki &2 A 0F 5 2
2, IEHOEFITCEMRTII LD B, —
7, EEIIER K & At v ' — < (cystic
hygroma) # £ 3 2 3541, RILAKIEIZ X080
~90% B THWNIELT 5.

R EREOBH O

A2 W DX R & 7 2 IR R ORHIZ
L CTHEBEAEOAIE LS, TOMIZETHRA
Rapfb s 5. —J), 2WTHIIRs higilho
WEE DI & PR TFMAWEE L Z & Da ik
VL LR & AR &R A R Ik &
5. MREEREBREEIZ OO O HHI, ©
TGO & L1247 9. FIRICIRILORED
LTz RS & PO PRIIZHE S W72 5o e

Fig.4 Nuchal translucency & cystic hygroma
a:TERR13BARIE, 1%IEERIC10mm DO NT £58%
Tl -7
b: TEB8 14882, 1EIEERIC K Z & cystic hygroma 388 3.
c: LECRRIRDIBHHBEE. $EEp& 1ZIEF LA Z & D cystic hygroma #3388 5.
CKREMX : BAERTBH, RE/NEHAR FEIRR £V —HHE)
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(FEEEEO T, b OfdE R ko) 2 7 %
W K BRI D ) 2 ), B R GE
DEBVEDRH, F— APBORE, KRN D
KIG, B RIRNOBIZ T 2 ) V&S &
L3I, K R— N &2TH) ZE dEBEE L 5.
LR IEE 124 BN AR YRS AE B AR X
NRYUERIO > 5, TREEERE BN - HE
JHATBE - W A 1T - 72 ENZ 296 T - 7=, T
D B 5N ARG &, 1) v o3ig 3
N el s | DREYLIRRE A 4T - 7. flil 4 DPFERBIZD
WU, FHHEPE L 22 RN R (553 /0)
DOHAERTZITY OEAE S L TIHE, ZZTIRZ
NBREFNZ I 1 % PRIZIED O 72 IR R RE S HIE
BlOF & 2 OEHEEWF O RIS DWW Tk R 3.
1) WREEBEOKBHES

296 DML RERE OREBONRE A S &
(Fig.5), 2960510 5 BRI LRI B 72 B 44 % 123
JRERIERD D 572, F7222% 10 0IERER %,
%910 % 12 MR YR AKE - v, A PR SE 0 I BH 8K 7
EOWLAEERE, 75 5 NS AR RIER DA OF
Rz 410 (8914 %) (S Gtk B GEVENR]
EED) ROz, ThEYEREEIEN S 50,
7815126 % I L R EH O AR 2. WAERE
Wrioxd U Cidho AR E 2 Rk X vk 512
BB IBETH B,

alblc

Zz. #BEEBHICHEL, HERORHE
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26 HAV/NBO oA 2 MRS

ZREEEH

S EREE

Z DOfth

BRMEE

TEREAIL =T

SRS EERE

m=2}

h5t - REFAR RS

FAECHS

AR R R R

HtERS

BaIRKEE - FHE .
LIEREERE | 121.6%

REERE | 144.3%

0% 10% 20% 30% 40% 50%

Fig5 RRIEMRERHE 296 BINKBHIES

26.4%

FRERR#E35 (11.5%)

IUFD 25 (8.4%) ‘
HABET (Fiia L) 12(4.1%) g

HAERET (Fifid 1)) 16 (54%)

124 17 (Fifif L)
(41.9%)

E17(FHHY) 70.6%

Fig6 RRIEMREERE 296 BIDFHEDAR

Fig.7 Gartner’s duct cyst
IR 30:BZ RO MRI T13&5E&, KRB EZRMRKEE (a: KH) 229,

SRFRE (b: Bk & KED) PEEBEE R £7 L, SERRIRE (o1 KR) ISERT 3.
CRATIX | HAERBE, RENESNH HOR &9 —B%D)
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2) BRRERREICHT BRELETFE
O Hrk RIEFhr A A LR
G BE B E M 296 WD T # & A B &

(Fig.6), AA#HIZ 209 T4ARD70.6% TH -
2. TOSBHNFHEREBEL Lshr 5720
131240 & 2K D419% TH > 72. T DL L
13 F R 4 B2 47 5B B 22 (pelviureteric junction
obstruction: PUJO) 12k 2 KEIET, ZOfth, %
M EIE K E (multicystic dysplastic kidney:
MCDK) R K E & £ O WK 25 RIEE A K
a2 KEIE O EAE K 1E Society for
Fetal Urology (SFU) 4} HI= & % il fe e 1,
axial view (2 351} % B dani # 1% (anteroposterior
diameter: AP diameter) TREli4 5. HGULIRIE
B DKI3/4 13 PUJO BRI T, ZDTPHIER
RECHVERR AR 2 5EHI23 2. SFU 2305
M grade 4%, AP diameter 7} 20mm2A_F i3 A
NERAIEDMEIS & 7 BRERIA S WD | & 7R
Bl TR 2 08 5 e R MRS 13, Ba
DI S IR A2 ZW LT 0niE S D %<
0 (Fig7).

@#r A R bRl

BTN S FRAR % 17 - 72 D13 102651

D, BEROD3IGFO1IE@BA Tz ThbbH
AT AT O Bh, SARHGR A HtcE %
JHPE S B AR S B ETH B &N A D, 25
BIAEREERE & 17 > 72 1020l0 P& A5 &, &
T 86 15l (410> 28.7%), itk yEhER]IZ

Table 4 F4ERREAFMHT 102HIDAER

FATERAL FEI % (102 1) T (16)
DAME 27 7
Hibas 24 4
B IREE 19(EZED) 2
tEREAL =T 7 4%

SR EERE 7 0
RiEPAE 5 (41451 VACTER) 1
AR R R 3 0
fE B 2Y 3 1
% DAt 7 1

(¢ : 3flId S REMHEBESG)
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164 (4kD54%) TH - 72, HANLIRE
2O2008FEDT Vr — F A TOLEHENR
FHREBOIECENT75% LG Eh Tl Y, &
0] O Bt & bl § % & 2R a2 Wi i3 S RHE
R BREFI OB O FIZF S L Tn
3LEZO6N5. P A A% L (Table 4),
DKIMAE R 27THI & e & 200 - 7= DIEERAR D
BB D 5720, DS B 4EIIHE
WHNIC i B L2 &k %. —FH, Th
527HID 1/412 8 72 5 THIE FHiR L L T
7=, AR & N 50 KI5 R I I O
BONZNT ERDbArD. WIZEZVDIR |
ISR A8 2 & D1k 25 -1kt o> 24 4 C,
ZDIBERBEBELAVOABINILEL T iz

i

Fig.8 Closed Gastroschisis

a:7EfR33B. BEERT 2ERRDEG
BDIED,, BE-HEAVLRS TS
WERDEWERREZRD 3.

b: H4ERFFTR. Closed gastroschisis IC
S OBIZEE10cen IZBRRASEIC L V) 22
FatRICHER U, BIFIRIDBRE HBEE (318
LTS,

27



28 HAVNBO oA 2 MR

28

(Table 4). % 7=MiFRIE~IL = 7 KEIL 71 &
D, ZDOIHAFINHEL 2. SRS EET
BHEFRIEAL =7 OFRIIARTH D Y, Sl
D ABDOFECIEFID 5 5 3HIE 2 FA DR %
BT, OO 1 BEEMKEIK &40 LT
B0, W SR % S 0F L ECMO BB A T
XS TENTH - 72, - uEPHSEIZS
Wil - 7=. A REEASHRE 13 5B A 8 4 58 Uk

DWEF XN TNWBEZEEHD, FARHLERET
DIERN 6 BIFEE T, ZoRZMNE Rk T
W 7= BB T 13 VACTER R %
OO OME NS <, PHROFM &V
I HTAMBREOBMOAMRIIIEFICHE L
%%, ORI TS 56 44 VACTERAE
BEREAADEL Tz, i FECTRERI ORIz,
JIg B 1% 24 O closed gastroschisis T 4% 47/ 10

Fig.9 Autosomal recessive polycystic kidney disease

a\b\c

a: 7ZfA3418, MRIT2ERKM. MBEXLSESZE7. Bt F

KEBBHT, BMAIMERK 238

b BEMEATTIC, %408 ICESET.
CAEBBANEFTL, £%24 ABICHEEE, BEBATICBAT.

Fig.10 1#EREAJI =7 - CEIEEEAME A6
a: 72f4 3238, 4 chamber view, ZHERNICBE -

DR %33

&, HERIEAFICREL TW3.
b:7ERE32:8, MRI T1XIXME, BBAAFEKEZE LHREE

IRDYLRGEFRD 5.

CREMR | HAERZE, R/NRSNF B3R & —HBEE)
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a\b\c

Fig.11 SECES] : FErME ") > /NEREES]
a: 722058, MRI T1BREME, ALBE - RS - RS - [RERICH (T8
HERBENRRMREZRD 3.
b: 7EfE251H, MRI T1RRKEE, REGFKEZ SN UREZESE &
Faze®l (300me #1%5| (RBC 0.06 X 10*/mm°, TP 1.9 mg/de) IC L3
BRIREEZ1TD.
c: TERa28:BRARHER, BRFWEVIRIC TR,

Fig.12 BRRKIESHFEARIRIRIETES alb
a: e 1418, IUFD, EFRA S ZEE (KH) 2339 5.
b: 7R 198, IUFD, EXGEEANILZT (KH) 2535 3.
CRBTTE | HAMDBE, RE/EAR B3R &Y —HHE)

Fig.13 REMHZAH L LFER
fia RSETHEBI
a:1EfR13:8, BEEANZE S
WL Y 2 EBRICHAAR L 7B
Bt () 2530, MAIBOD
II-@BERE.

b:7ERA 1438, IUFD(IC & 3
B 1% D ZERIBEBEE 2.
IEfE % SHLY DR L /-
FERE & BEBEPRE ST 1< &
B (RED) &R S h
TW3.

CRATIK © AR, RENE

AR EIMR & —BHE)
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30 HAVNB oA 2 MR

emDFIGRE DRI % 4T - 728, I EAREE DT
Pz & 0 1& 3, H THEC L 2= 5Ef (Fig.s),
Autosomal recessive polycystic kidney disease
12k MR - EAAIR L, A 0
U 72 D BIEIEGENT % ftfT L 7223 5% 3 2 HIC
FRIRGE L 7=l (Fig.9), HERRIE~IL = 712C
RUEEPHSH & 5 0F U XU Bl RS 25 U B, 1
JE~L =7 Fifia47 5 il 5 HHICHT L 7=
KiEfil (Fig.10), fRERIfAE ) > SERERE (Fig.11)

»
ot MR OJA2OPN Veax 31 Bcals

THESGIG ORI U gl gefilie s [ K 5 GG
WL, HEREE IR AT - 7203, FRAFHEE N
Wiz k3 ~Eru~v b —2 20T L3N A
THCLZifls L &b -7z,

O ENIRRSEC (IUFD) AEH

JEVI R REDHEFTIZ & O TUFD & 75 5 720
132501 (&2AD84%) Tdh - 7= (Fig). K%
DS B AFNTRER H ST S b TER L
72HFIZIUFD S HBH L, Z O L & & 10kt

Fig.14 DERBICKZBEKETFEARRIESFERTL -EH
a: 7Ef8 2538, common AV valve (C & B ERRLGDIEAE &EH I, KEEDF
BE (%58) & BafE/KDETEE (REN) 2538 3.
b : 7ERR261E, =LA EWRIC £ VW DHEANEST U, DIEFRrEELE Id K <,
R &2 &6t ZERLFERDZIE (KE) £330 3.
CREMK  HAEmZH, RHNEAR FE3M L0 —HHZE)

e =

Fig.15 h#ichif & & - /- hiREREEES

a:7Ela 1818, WEDRIE (KH) £588 5.
b: 7Ei8 1638, KRIREDICINERE (KEE) C BEAHM (KE) 2588 2.
CRRTT : HAERTRE, RERSF WO &Y —BED)
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MY E— 7725 5BENH 7. IUFDIE
D FETE 1 0> 7 i 8 B 13 v e il 26 3 (1238 ~
383H) Th 7. ZOFIKE L CidPeafhats
Bl % G Ee) 231011, EYEAKNE 641 (Fig.12),
RIS 215 (Fig.13), ZDft- AESHITH >
72, R ZHEREFID S B 135112 EE LR
D%, THNCIESE AL =7 O % 308 7-.
F 72 IR G M G YA R 113 28 3 LI € &
AL TE AL 7, BB T
YAKAE % A DF L 7235 U T o dhid K 3

Fig.16 A & & > AR R B ES]
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THRERMIZIUFD 12 7% 0 & 528 7= (Fig.14) .

Orp i

i & e 5 22 i 35 0 (4 R o
11.5%) T, #Ii5 O AE G b Jefili 1438 ¢
Hotz. TOWNREARS &, KGREEEES
ik % cystic hygroma 2 5O RERKE (Fig.4
b, c) 3105, MEMGRE 2 Ma PN MY I 2 £ 5 Hid 2895
75 & O R R (Fig.15) 2761, SHE kK
R E R TH, RS & & 0F L 72 Btk
D BIEED AP T D - 7. F OEBIFIZA

a!TERR 158, REE & bICD, BF, BEDORE %R0 5.
b : 7EB4 1838, body stalk anomaly (Z & 3, ZEAIZ - WK ESE, B

NIVZT, EREOREERD 5.

Fig.17 #Adeif & 4 - /- cardiac ectopia
a:7ERR1438, NT 248 S kR, KMEZ5% U/OBIEFEKAICHE.
b: BEGMOEER178, BAIICE ) KIMENTER L, BBIRERE KEIROZMEH HIR.
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32 HAVNBO oA 2 MR

X118 rh#Achi & % - 7-conjoined twin
a: 1EfB 14318, thoracoomph-
alopagus T/0» - FF & H£H.
BjEErsedi.
b : BEHEGIDTERR1 7B E .
B—lEE CTRENDEAE
TR 3.

Fig.19 i L k- -EEBRHKKR
a : 7E84 1958 M thanatophoric dysplasia. Bell-shaped thorax # 2 L, KRS Id5EH#E -
##f L telephone receiver tx & £7.
b : 7ER& 21 B 7 osteogenesis imperfecta type 2. EBEICK ) BEERIRSICERT 3.
CKETX  HERIZHE, RE/NEAR HEIMR L) —AE)

- o 3o v - -- = ..
Fig.20 th#idhif & 4 - /= Mermaid iE{REF
a:ERI1BBOBEERET, FAKEEHEL, B - BREETEY, TRE1>D
KBEE D #H# TEBUTOHKRAE 535, Mermaid FEIREF & 22T
b: 7ZER15BIChEIFiEE 4 3. SR THRBRBOLEH 5 7.

32



7erh G O EIA I, KERAKNE - A 32 %,
¢MW%ﬁA%@w%,%%Wm§%#%%,
HERKEER40% TH > 72, SRR L -H
R R R H & U Tl body stalk anomalies
(Fig.16), OKIMEHHIC & 2RIk % & 0F§
% cardiac ectopia (Fig.17) L Hi— I - Ok
A ? conjoined twin (thoraco-omphalopagus)
(Fig.18) s L OWMisHERE RO bl 72/
SRR Z ORI 100 2L & 0 fEE B
360% Rtk & Vb TV B, fEIG23 A
i 12 R A5 O i T T 78 L & Aubell-shaped
thorax % %9 Z5ERI D TPHRARTH % 1.
Z ), AR & 2 5 72 49Ef & thanatophoric
dysplasia X osteogenesis imperfect type 2T &b -
7z (Fig.19). TERREKEHZEIBID 5 & A G
D 24, TUFD 165, RHARK T THiME & % -
72 1Bl %E R E, o 4BIIRRRIBEREDEIGIZD
WTHIII L 7228, RIP#% (BRRekEs, Bt
HRERE T, SLOAIO RN Z &) 2 &R
ARYPREREE 5 572 %72 11l Mermaid
KEWERE CRENE - B DI 2D 3, TElF 158
WZFR ARG & e 5 72 (Fig.20) .
O ERAERE % < FELC L 72 5EH

TERER T & A L 7= & O O WY E BRI 4t
FHaRE L2012 572. 20D
5 1003 2 R RE LT %588, 25PN EE
PR E AR 2l BRRIICTERAR
DFAD S Z, WMAERIIERNERZ 1T - 72,

TEH

AIFTRIMERBBO Y 27 213 PRI N
THEHY, XEW - WEMCEEEHa 2y
F2EH/ENTHEL, ZO-DRRROREIC
BRI LT, (R, REICRRA
INTnB LiIxE50iEn. LA L “The Fetus as
a Patient”, WixiZFiOMILE -~ ADRIRE LT,
S - I6EEE S T AR AR > T0 5. Thbbik
WEr7 —2BT 31 ADEHETH D &) sl
7=h, REOFEELONSZ LRV ETH 2P,

HERTEZIr O ENL, KRV DR O IEE 2 2
a%ﬁ®%m,ﬁﬁﬁﬂmﬁﬁﬂﬁﬁﬁﬁ®ﬁ§,
%ﬁ¢@%ﬁﬁﬁmwvxa FRAE i & B R

WG DOV 2 7)), HA RGO B2t ORI,
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F— LRIROMES, RIBIFRANORNIE, B - ik
NOBEEH T V) VR R - s %
G ZORUT S ARSI o JE pE 1A P
JRHIE UC=RIEFEBITIT S 2 &3 L,
BRI T2 U REBilE, A c ChRRICE
FEDWEK A B 5 & Ofafii% 5 HHEHDOHhTREE L
THD, PSR E 2 5D TV DIEKIES
D e, AERTRZ I & 3R OB DO
ATHEL, BBPZOTHIZE > TRFOHEIC
W 7RI A BB K s ERTA & ER B
EHR, WG R = T2 NEETH S
EFBZTNWD, REOAEIET S Z &5 HE
EZFANOGNS EOMBAEY - bFT2LLE
HMZEAOT VYL EED, HEKSRE
DERIEP GNPt I N D K Ica—F 1 x —
FNTBEZLENEETH .
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Clinical diagnosis and multidisciplinary management of
vascular malformations

Keigo Osuga”, Shuichiro Uehara?, Yuki Hata®, Kenlchlro Hamada”
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—{ Abstract

Congenital vascular malformations are pathogenetically distinct from vascular tumors
according to the current ISSVA classification, and less often seen compared with common
infantile hemangioma. Vascular malformations are developmental errors in vascular
morphogenesis, and consist of various vascular components with abnormal structures and
hemodynamics. There are various subtypes including capillary (CM), lymphatic (LM), venous
(VM), arteriovenous malformations (AVM), and combined variants. They can occur in any part
of the body, and generally progress or enlarge proportionally to age. Because each lesion varies
in size, extent, symptoms, and clinical behavior, thorough clinical evaluation and imaging studies
are important to make an appropriate diagnosis and treatment strategy. Above all, interventional
radiology (IR) treatments such as embolization and sclerotherapy are less invasive and more
repeatable options. However, IR treatments are often technically challenging and not without
morbidity risks. It is strongly recommended that children with vascular malformations be
carefully assessed and managed by the dedicated multidisciplinary team approach. Especially,
radiologists should play an important role in imaging diagnosis and performing interventional
procedures.

Keywords : Vascular malformations, ISSVA classification, Multidisciplinary management

LU BIC v 3% &7 (lymphatic malformation, LM) & U'8)
IfiL % &7 & (vascular malformations) 1%, H&Z: ik & 2 (arteriovenous malformation, AVM) %
HOMEERDORETH D, F /25 R IZfE D, KRPIGIMEMETH 22, Ml

£ - T, EMME A (capillary malformation, ZHEIMEGTE S GFET S, EREFO L E
M), E#IR?E (venous malformation, VM), ) AZoh, NNEHORIEN L VD, BRABIZTBIE
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THHEHENS. KREEGITETLR TS,
REM - AR - SME - SERFTRN e & & 2RISR
ftLedv. 25 E0MIceBEL, REN
DIFE» B, O AMICIAHINSRE T2 80,
MC2GIZ2HT 2D ENMIEIKL TH 5.
FER S, WEOFHRIA - KEXITL-T,
JHER, REARRTE, BOW, MRERRE, s E R4
Th5.

Wk, AFBTIRIMAE A OREM S ESE L
Tk 56, [M4E (hemangioma) | % [ M4 MER)
B (vascular birthmark) | 7% & ORI TIHIIHN T
T/ WIS, ABIRERRNREIC K-> T, [
MAEE ] [ AP IS | [k A e | = [
HAANIERE] & W ZEEM TR & h %08,
LR BB EEE N R e BIRENIR E 5 T
W3, BEE, WEDEMLIC KD &L L BER
BT 50, BEAHEICIFRROEE T #HC
o DFNH D, REM 2 IR W15 % O 1)
FekhoTnad, ZOkd klEE RIS 27
W, EFEMICE, EREMERE - e aEes
(International Society for the Study of Vascular
Anomalies ; ISSVA) 1= & % 4348 (ISSVA 43 56) 12 3
DLRAICEZ|DbYOOH 5. AT, &
WWET ENZISSVAT AT L s 6, FiC
AN ML 78 23 T O R IR 32 W =0 46 7 i 52 9 o0 B L
IZDWTHEFL L 7200,

ISSVA R EDZE E R

1982 4712 Mulliken 5 A, il P EE Al oD 384 i 1k
DA FHL, FURIMEIE (infantile hemangioma)
CME NI R 2RETH 2 Z & &R
H L0, ISSVABHOERTH 2. 20
%, 1996 4F-1Z ISSVA 73 FHAMHENE &, IAS i
%5 (vascular tumors) & ML & O “HHIZ KB &
M7z LA L, 20004-LIRE, 977 A RERk 4
B OGEIENH S & kD, H2ETREPHER
NELLIBMU 72, %72, FIEIET & WIS
fRIH S N, FFEDTFIHEAOEA E LH
Lotz Z T4, RH O % [k
& 72 W1 ISSVA 43 55 (http://www.issva.org & O
PDF &% v u— Fu[) IZtEl E 7z, HISSVA %y
FHTIE, HBEOERPERMIZBEIEINTED,
P OWIEE (Table 1) T, MAEMEMEEIE, [ R4
eI TBE R THPERE | o3 D2, 44
JEAE THORERY [ A ] T 32w | T BYREBERE ]
4D E N TS [ &, [HAMIC A
Molzb DN, HMEATIIMERY) v VE
DR, whG - BT, K - % - ik -
AL - JEAE, RORAEMIME EXA G EN 5.
Friz, MATEIREM 2K & Y AVM R CAVM 75
EBARK S % & WA, EilRs%2 (high-
flow lesions) & & 5. F 7, BIFHATHEAN

BN & LT, JEARIMAS IE - % A I A5 =
RUPNERRY) v/ SBIEEZR E 2B T, 2K

Table 1 #TISSVA S EBIEER (BHICTHRYZ. EX I www.issva.org TH 7 >0 — KH])
RERE
MmEHEES mEZH

(MBS B R RAR ES ROEIE IR
IR MEE s CVM Klippel-Trenaunay fE1%&f
ERMEMERE 5 & %ﬁfﬂiﬂ[{i:ﬁj(cw BHROFWMER  Parkes Weber IE1REY
(ERE) VoNBEERAM yM  LEORIE - A Sturge-Weber &R

P e BIREW (VM) CLVM  f78% &M - %  Maffucci fE1ER
gl ;ESE*WEW&'E B s (AvM)+ CAVM* 43R - L - %4 - B4 CLOVESTE/RES

= N CLAVM* 4 HAIM &5 & Proteus & B

MEPE & & BHIGE(AVF) T BRI Aot

DHETRELIRE

TRMEE - A MERE
HR I PIRERR Y >/ NEREAE
EEBHERL O PTENARERE 4 &

* EERE
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H DIRE D % T & IEERFOREM 20 4 — 5 & IR IA
BIZTAREINTNS. HISSVABEHOKE &
5§ NTORBERER THITT 5 Z L3 <,
FEIEISSVAD ik — X — U TRIETH Z 7210,

MESFFOEEKREZS

M3 &L, IS MEREE R, WA
SRS S A v, BEEOREZ
& BRI L OV SIS & 5 T, BRIREZS I
ENTZENEETHS. MZOFEA Y M,
OFREF-n CE FRFOAAAE), @OFBIEHOFE (B
KA R EALD X 52 F), @BEMIER (K5 -
WEEREE), QL RWEDOHE, ORGERE, ©
MAEFHICET 2 RERERETh 5. PR AT
ROKA v ME, O (@ - Jrakings - ek -
W), @flis (EfEtE, W&, 8- 2 VL, Er,
RIS EpR), G2 (MEHE) 2ETh 5.

S, FRERZE TIE0d L& BB
N, RN DR ) RWB it 525 2 5 E
T, HETHS. HBEZHORA v ML, OF
Z ORI, @IS HE OMEaHE ©
JAPHOBEMEZ L 22 & ORI TH 5. Hi{§2 MO
TBL) T 4 —F, KRR O Bl g2 3
N7z@EEREMRIZHDE L, HAXHREHE -
CT - A& % & AHRBIE < 2 0E 5 & DI,
ALARA QO JFHINZ /Bl 3 5. 4% & #2132 3
WTHhO, BWHK TS BEIIMT, FhwH
B AVM DRI D & ZIZBRE N 5. KIEEBO
S 2 O REA T R IZ5E S .

M55 B DR 2 0TI, A8 PSS e tho
WESIEE DEA  HETH 5. AR, B
A3 78 <, FeFEVETHE <, BYIRILTE A 5
WA ENE, BICHERE O RN S &UHICE
T, EMOFERE BERTILERDH S, LI,
155 A T DARE I AT DV TS 5.

EHIMEEHRZ (CM)

Fe RS - R o B IS AR 1 & B BRI BT R
HARSE 2 Rt SRR EAD R T, 63k, [Hhd
K| (WA [FR— 94 VB & & LI
Eha. ETHEEXOFAEL, MEIZPE@HER
R 5y, MESLHAOKRELE R 5. HHO
WA T OB EE> 2L d 0, Uk
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BROMEIN A 2T 5 &, AVM & O & B
Ehb. A MEOCMIZ, & F 0 E{R2
ORI 5 HRWA, B O = Xz —
B9 3413, Sturge-Weber e 5 BE o 1] BE 14
%% ZC, YA CT X MRI T ¥k 5 ifi 4% %5 1 D
MELBETH L. ZOM, CMEADET 58
DL LT, ERME MUPE AR 04 JEARAE L B
% B - ORGR - AL 2 & O B RaE R,
Klippel-Trenaunay i 7 D AL IZ R 5 L 5 HiX]
EOCMAEERH B, F 72, JEHISH& RN
B ML A% AR MK BE A AR B2 B8 (cutis marmorata
telangiectasia congenital) 1%, &8 % 722G
D5y - MR O BHIMAE JRok % B U, KIEE,
EHRIEXTFR, RO RE % bk 4 A A
LT 5.

) 2 INEEF (LM)

FRFIILMIE, V) Y EDOBRAEIC XD RE
BRI v SIS U CZERRISRER L 72
WAL E L 6B, Macrocystic type, microcystic
type & ' mixed type (27 FH X N5 A, ZEJID Y
A XUZHARE 2 SR e, & 2 s 2N I %
RELitL, SEOKE, HK, WSS R
=59 % (Fig.1). ZMEtELMIZiE, OK-432 (¥
INZ—=)L®) MeRkTHx -, TLivA Ty,
FEo 94 20 VRO HEENERITH 5.

Z O & DIz, V) v SEENE (generalized
lymphatic anomaly) K U8 T — 7\ 4 % (Gorham-
Stout disease) 2 \F 5N 5. MH I, FFRE
LEZON, T, M, fth, WEPEN, i, R,
Be T2 & 5 sk ) o SER U E AN
Jl$ %728, CTRMRIIC & 3 2HMBHMET
HB. FHZ, WA - D2ERRI R0 FLEEN % G2 5
Uiey, WRAEROAEERIL, THRARTH
3. T=NLRTE, BT ERRIRETH 5.
274 K, EVOVRAFY, A2 =T z0Y
a, B7 Yy h—7IEDEYERENIRE D 0%
FIIRENCHARETH 5.

ERIRZTH (VM)

DE R 0D [ ARG ML AR [ 7575 PR DA LA A [ 3 i o
B s 1IN 5. dEEOMEEVM I, I
P R OIS & D AN HR5R U 72 ff

37



38 HAVNSBUM A 2 MeRd

Fig.1 SEZBUNEFH 1RBR

alb

a  ESREICER TS 2 ETHARERERH S, HER, HERESICH ULREY

FTEEINTWS.

b : MRI (RERAHIH] T2 3258&) £ T BPOICK/IMEL DS RMERMEER 30 5.

Fig2 ATREREN 6mBR HROKE LR TEIRFIRZEIH 3.

alb

a: B X#E  AREE ICEEORBERIMEPBEL S EEMEREEZRD 5.
b : MRI(BERAHIEI T2 5850%) ARERIE 2 5 TRREFANICRE T 2 55 5RE 2380 5.

MRIE e A R 5. JEREIE, BRIEE O Wi
WHESE 20 5, REMEDOWE £ Thk4 T, SO
WK, FEAEE, ke ERIRA o i, AR
B 256 A TORKLEMENITRICEK > TR X
h5 (Fig2). KA - O AMRE TN X
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WL E RS & 2 0 Bk e [ 22 (D-dimer ififi 25
E) %G8 ¥, localized intravascular coagulopathy
(LIC) LW h 5. LICIE, 7K ¥ PIREREILAE A
B M =0 P AR L4 i L 5 F 4 % Kasabach-Merritt 31
LLFXAT A 0ERDH 5. REEOVMIZIE, K



VR =, FLA VBT ZE T3 Rk
I ) = FORR N LEREN TR TH 5.

i 25 AR ME VMU, FIEME R ERIEVM (TIE2
BRI, WREREMER), e LIHE
VM A EHT 5 EH 0T 4 F 0 RRREROE R (5%
R EVEEIR), BRI E ARSI %
#9570 L AR (Glomulin {51 % H,
WO AREEER), FEOBONKEMEE L%
PEVM 38 PF 9 5 Maffuccifie (55 GE{ZIE A AR)
KEND D,

EhERE R (AVM) RO
BhE#ARTE (AVF)

AVM K UFAVF (3, B % 7 & 0Bk &
RO BFEWHICL D, KO F 4 4220k 4
kX Ofistula 2K L, WABINK - 7 AR
DGR - wedT - B EES . SMERERE MO %
K72 AVFIZSEN AL ETH 5. fERIE, H#IT
T RICONT, K - BEIR - T - IRk 4
s HE A 29 % (Fig.3). EALNZE T,
iR EE ST 5. BIRHEBE LT

Fig.3 ZriBBER#iRa 17m&i
a: ZRIBOBENEERR & FRAICKEEE 2D 5.
b : Z EIREINES. : AIBLERIC SHEFFIVE 2380, MHEFHIROIGRSZE L L.
FESD SIRERICIREEZRD B L.
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Schobinger 77 (Table 2) 28 Lid L5 &1
2%, 3L G FERE A 0 R I & 3B U
zu, BRIETED AVM T, SARHIZUIER S % A,
NBCARHEAK T & /) =L A HWTF A & A D%
iz 175, RO HRARKSESLEEIA L
12K 20 2R R A < 7280, ZOHD
MENHEHREHEL T35,

Z Ofth, AVM % & BERREMRF L LT, #
Az L AR I PEBRAE 12 F6 0 2 oG - 748 - Ml -
JIFli o> AVM, RASALBE(Z FEEDSFE E Shb
B I AT - By Ak 75 T2 (CM-AVM) % Parkes
Weber S #F, HaHREPZ % & 0F 9 % Wyburn-
Mason SiEfREER Cobb SEMERE  EA D 5.

Table 2 AVM DOERKREA (Schébinger 4-48)
(MEfE - MEZFHIKF1>2013 £ V5(H)

= £ R
T #1EH R DFLH, R
I Hi5RER MEHS, RBTORE, EX
I B3R &’iE, &S, HiMm, R
vV R ET2H DARE
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MERFDEZRIZE

#2595 BkRAIER I 1E, €kl
MLR 4 & DIVR, SAERAEE, L — % -G
BEBRDDIN, ThEZh-R-ERHH\Th
S N7z D EiFVz v, MAETEOE
A7, SEIR, FIEFMEURBIZZHTH D, &4
DEFED ) 2 7 5w &AW B O IR R G
SAEMS LAbE TREEIS % HIr§ 2 BB R
HB. FRHCKRE - ETHIC A &, LIFUIEEE
BT, WET - PRIRBERERE, iR, K
AR, MBS S, RS L L, W2
JERFCRER L 22 WIER 20, - T, BIEB#
Bt & > T AMINA OFTIR % FHl U 24 6
RHIMIZT v —F25H2KkD 515, YfET
(3B IR FHE O WAL & oAb &
570, H2¥MH v 7 7L v X (Osaka University
Vascular Anomaly Conference : OUVAC) % 7 H B
L, HOFRR - NRAR - TSR - TSR -
O SR - R sb Rt - BER 2 & DR RR I
BRI S 2B LT w5 Y. OUVAC T3,
ISSVA 73 HHIZ & 2 W W, KEfilTE O
78 ORGET R EE R ORGE T & 1TV, PIERFIT
WEEEAREIRRET D & L Tn 5,

BhIC
145 ZF 1213 2 B O R B BEUE A 5 5
P, ISSVAZMHOBGETIZR 5N 5 & 5 IC ey
) 25 57 Fi 2 & AN & B\ 3 TAEWEN &
BEICH#ATHL EEDbI S, MEDFIE, &
s T E] & —H50 184, ISSVA/rFHIZ
DL ERIRZIWNIC K 0 b iR s D % %
ZENRUITH B, EHIZILIEREHHE I B
BHEEZ M ORENT AKX VA, [HRIEF—/RIZL
2] OREORERS SO, WL EEN TR
EHS LADELGEALETH S, B/
T, KIZECTHERLBAE LT TE 5IVRIZ,
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RIBLR T <HEERICHE L TWwb20, HER
Rz EDO/BHEY) 2 2 B ViRTid v, i
DPHRETHBEOHGE L E NI LN L N0,
TENTEHMMER THERPANBHDO L & THEF %
Z25ONHEE L. M5O ER S OB
REBOBI b 72> T, REOKE"Y %,
[ #EVAPE M IE - S SIS D W T OFHEFZEBE
k=82S A F 54 v (http://www.
dicomcast.com/va/guidline.html & ¥ PDF & & ~
u— ) §5FIchbeEbhb.
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Multimodal diagnosis and treatment for vascular anomalies in children and
less invasive treatment using IVR technique at the Osaka University Hospital

Shuichiro Uehara”, Keigo Osuga®, Kengo Nakahata”, Hiroomi Okuyama”

Department of Pediatric Surgery”, Department of Diagnostic and Interventional Radiology?
Osaka University Graduate School of Medicine

—{ Abstract

Vascular malformations consist of dysplastic vessels with no cellular proliferation. Of those,
a multidisciplinary approach is required for optimal patient management. Venous malformations
(VMs) , one type of low-flow vascular malformation, involve multiple anatomical spaces and
encase critical neuromuscular structures, making surgical treatment difficult. Percutaneous
sclerotherapy has been suggested as the primary treatment for VMs. We have treated children
with VMs treated with direct percutaneous injections of sclerosing agents such as ethanol,
polidocanol or ethanolamine oleate. Sclerotherapy was performed in an angiographic suite
under general anesthesia. Prior to sclerotherapy, percutaneous phlebography was performed in
order to visualize the dynamic situation inside the lesion and the draining flow into the adjacent
vascular venous system. Although marked swelling and hematuria were observed immediately
after the treatment, these recovered conservatively. Forty-five out of fifty-three patients had
remission evaluated by MRI examination and alleviation of their symptoms without major
complications. The results of a questionnaire to the patients who received sclerotherapy are also
introduced. In conclusion, direct percutaneous injection of sclerosing agents provides a simple,
safe and effective treatment for VMs in the subcutaneous lesion.

Keywords : Vascular anomalies, Interventional radiology, Sclerotherapy, Children
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2 67 61T 0 h, BIIRICIZRERE L OBIIZSL TN,
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WA OF, MR CRARORINCEL T, NEMEMREOBE, AREOMES L
HROKE, BEASELTHARNURED & NEARIORE
IVRI & 3 AR A RIS > T & 72 K NI, AR S, BUEOMEERE OB &
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Table 1 MEMREDZE L AEORES

- MEELMBEFEIFEESNATVS

o RS - AEES—MEL TV AL

s MIBHHIHLTHD

s ERMERBTEHERIIHTHS

o BRICHIREDETT

o BRHE, OEENOFEFERINTVEAEN

BRI A Z MBS GET L EDL S %
S (Table 1), FRlic >V TE, EIER
EHE - 1% @52 (International Society for the
Study of Vascular Anomalies ; ISSVA) 434" 12 55
WA & IEfEICHE S h Tl 6§, K&
MEZD ORI TS, 5122013412 H
ARIVRPEEDPEEE L2 MENE &G4 N 74
V2RE AL L TR ES0s 0. KoT
RFE SRR, OB EEE, Hosslak cisi L
T ZENREICHEETH 5. KICBHEAED
ME» D 5. DFDBFHEIAVPZLTNEYZH
EEDDZENHELL. FlAIZNLTH TN
BE, /NRAEL BIEAERL TEESMR, REERHE &
RS TAURMELS D, BEIAREREFRL,
HSER TR 2 Z A T ZEANHETH
3. FARBRHIIERIEEETH D, BT
THHEH0H, RIS OREDET SR
ohd. Ko TEEM, HSFICELBH
AASIER T, OB TOMEN Ty A BlE A 5 X
NBEIRNETH2H, MHADBEILDBREINT
WEWONBURTSH 5.

ZD & D 5 RAIGKICRAIMMAEE - 1fit
B H 7 7 L v X (Osaka University Vascular
Anomaly Conference; OUVAC) % 2007 -3 H» 6
ABITHME L, BERRL NRARL TR
BIEHEL, Bl & OBEXRE, BT S i)
BB DR - NRRER A o0 2 BRI RS
BRI ORERR, HREMET AT > Tns. ZDZ
& TSRO MM O L TR L BEEE TS
ZEeNufEL 5T 5,

T2 /NRICRRE S 5 &, S ERNERE, W
Mtz ECHIEARHE 9 5 DI NRAERHE, NERHE
Thb. E-SHEEGREIC T 2 EEHES O
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Hen b, XHITNRIZTWTE T, IVRIGHE
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Z O K ITYFE T/ NROMAE R A DS b
7z o TN EE BRI IZ BT 5- L T 5.

LRICH T B/NEMEMRE

2 BE T 1 2000 4F- A2 5 2009 4F- T2 404 (7 O I
EVERZ ORERI A KRR L, A RIS, A S
DFEFNZ 155 LT O /N IE 140651, 4=k D 34 %
Tz,

ZDI5ELU TNz NT, Brbix, #
Y571 (41%), Z"283%l (59%) TLRHA %L %
BL T\ REPICAS EMEEEEXD &
JEEIMICMEHEN % L, &2 TLhatikaEiE
64%IZDIFD, AVMIZ9%, WA MM H I H
27% T - 7=, Ht-> THIRA TN PR 2
ORTERAELDZZE LD, HKE, JEEIC
RELVZ - MO TR LIZKS.

Z D &S kA B OWBH ST HIRER & Y
ZAZIZE S TREL TS, ThbbiERERE,
PO, ERWNMNE, FAMAMECS 20, Fh
IR U CHLERIESE, phiepes, BERERE S 2 & DR
BIZ KA AHFERRORENfCHEINSE2I2XD,
WPEZ by v SO I & B IRIFIER %
19 Oh, IVRIZK 2H{LEEE 1T S5 O, F/-
IRERRAN SR FR 2475 O &2 RE L T 5.
L L EDRIREE L > CoeBinifiiiiEh T
B0, HEZIEROEME ZORENIZH S &5
b B EHL0.

NRBIREFICH T B IVRARE

MEFFEOH TS Td % idlka Iz O/NEHlC
XA DONT, Ffd R, REReREE
NfEMH XN B 728, %4 First choice & L TIVR
B A RMIIZIT->CH D, ZOREEINET
BELTx2Y, SR X SR EERL,
IVRIGEDZNRR A HF SR, TRINSEEIRO
Al & U CHERREHDQOLT ¥ 7 — b Dl
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71, 3% KV FH /) —L, XL A VvEBE/ T X
=TIV, FlEmART 4 —IZ KB L
LA AT U 7= {LRIE D FEERIZ Fig 1 1R
ShAH R 1312 H $% O MRS AL K OV F B REAG (+
BETER) 12X VAT - 72, BREGNT T 2 1EE Y v
vavidl~1200 CE¥H2.7E]) Th -7z, EHA
FEAEE 3 ~5H (F¥H4.0H) TH 0, 1BEHRDOX
JEGNZ 3617 2 HSRRTEE & U < ISERDOZEAL TR

alb
cld

e

NRESRBRAICHT 2 ERTELEEDER
(7m&R)
RENNEEE [ RISESE A TESBICHEEEERD B.
BRI EEERRTT RERcEEFERLEN S

BILEIEEAT 5.

c: ERTH{LEERITH  REEEF L Ar 5Ll %
FEATBZEICEY, LWREDENY EIEET S 2
ENRREE L B.

d:I&/—IWEABORBFAMER  EHMISKREDH
BIEFITIRIETRICERD = 5 EAEIC 4L 5 P8
HHHB.

e BE2E#(AE4NE) DHNEREE FREERIEFIBIEL,
BREOEBEEb S, - /-

43



44 HANSBO oA 2 MRS

B/-WAARSE-S7 MOV LR B

EhH5HL Z0EL ST
fEok - [ERe 12 0
’iE 50
ERELORE 8 0
ME 30

Wi RiEE [ Rl

EBSEHVAB DR

e

BEEEE OFf Hbhr5HV

FEfIE
(A)

ek 721387 e U 7= & O 45T, A% - B L
TIEBNE8BIT B - 72, A PHEIXIREEEZIC
PEDIMIR 1HNZFRD =D AT, R 725 B RGBT
SRR EITRD Sl h -7z, K HBOE
PRI R % R A DREBINIZE A ETH - 7=
(Fig.1d)

BEEOQOL7 o — MER

HEHIC K 5 ARAEIRDZAL & 5§ % 72128
BT V= aiTo. 7Y r—FOEBEE, O
KEAR DA M (B, BENE & ks, Afix, ER L
D), OEROBEE, OBEFI S 5 i d &
@A HEOZ(L, ©OF¥ - HERICHES
Bk & U, 5341l (77.3%) 72 5 Al A& 15 7=
BRI ZIT RN REL, 2 AED, P
B ERERERBE LOMER & - 7225, WL
FEBHEAT #R IR, MR IR 7 BN REIR G A R
W7z (Fig. 2a). F 700, AMEXICBILCTE 8H
IEREE LTz, 2RO EEIZ DWW T,
[BEAQE | 6 KU [RRWiE] 1370.7% Td - 7=
(Fig.2b). HEfrain & $49 A % A L T 7213
DS 5, 46.1% (66) THifT 16 2 i
U7z, WL 2 /S 5 H1451346.3% (191%i)
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alb
c

Fig. 2 /MNEFRIREH KT 2B RVBELEER
TROBET 75— MER (n=53)

a: BLEERITRIRDIER
b BERBEERAICKH T 5 HEE
c: B - BERICHLTIABEICONT

TH Y, Fihiz w24 2015352 - 7= (Fig.2c).
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Vascular Anomalies: Imaging Findings of Vascular Tumor and
Vascular malformation
Shuji Nagata”, Norimitsu Tanaka®, Asako Kuhara”, Hiroshi Nishimura”, Toshi Abe"”

Department of Radiology, Kurume University Hospital”
Department of Radiology, Saiseikai Futsukaichi Hospital?

—{ Abstract

In the International Society for the Study of Vascular Anomalies (ISSVA) , vascular
anomalies are divided into vascular tumors (cellular proliferation and hyperplasia) and vascular
malformations (lesions that arise by dysmorphogenesis and exhibit normal endothelial
turnover) . Differentiating between vascular tumors and malformations is essential because
not only their clinical features but also their management and morbidity are quite different.
Familiarity with their imaging findings will help radiologists in diagnosing correctly and avoiding
unnecessary biopsy. We present US and MR findings of vascular anomalies according to the
ISSVA classification and discuss their differences.

Keywords : ISSVA, Vascular tumor, Vascular malformation

TC®IC

I PERE R 3 H R ERIR Tl 2 a8 L un
WRIBHESE T o 5. PRI A W R0 AR e Y 722 22 1L,
US®° MRI & & OE{RT R A2 #5325 Z & T, IE
ez nRe L 2 0, ANE LM% Pk R
5. 22T, EF, IKKHVBSR TS EHER
MM NE - 4% &2 (International Society for
the Study of Vascular Anomalies; ISSVA) 45 %
g &, IR K O A A T O E§ 32 W O R A
Y a5 .

E{REZEDIRE
USITRICEEMER RO fIcENR T WS,

Foy 7o —Ta—42H\WBZELIZL-TEHIC
TR D GHAM A Al BE & 70 5. MRUHKGE LK %
WTEWI Y T XN REEAE LTS 720,
HE S5 DAY D 32 R0 SR P s & OBIfR & /W % |
THHEREE TH 5. Zofh, BHZkRH
BWHEOWEL KR ELEIZEHE R
5. WZIZE TR EN TS Z &p
2728, NEWGENHIT2 75 34 % % 7213 STIR A1 &
Wiy =TV 2 Th5. NEHNHINIE T 58
g CEfER e a s, BEEADLEEAE,
FF ) = AR CTEVERRIR AR T
WA OBIZIE, TRRGHE 2 OF FH 3 2 5 28,
K0 EMEISRZE O 4 Gl © % 5. High-flow
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type”*Low-flow type D #EA1Z iZspin echo (SE)
% 7213 fast SE £ 0 T1 58 4 B {§ T i 12 &
5155 RIETH % flow void D M % 523 %
WHE & %, Magnetic Resonance Angiography
(MRA) 1%, BEfIRAIZIZ 351F 5 nidus R B i ik
shunt D I 5.

ISSVA9 48

ISSVA 77 JHOFI s, L& E & 148 w7 & X
W5 ZeT, wWiaBl LR ERET
ZEMPHORALZETHDB. ZOHETIE, HE
P& B IFE K O MR & & DA R % I
JRPERESS, MRAE A3 2 WA 0 ME 2 & 5 H5E
FrilZZ UWIRE # L& @ & KAl L T\v 3,
FEZ, ML & LFOE E 2 5 Low-flow type
& High-flow type {257 JH & 11 5. Low-flow type
IIEIRATE, ) v sE W, BRI A28,
High-flow type {2 I B #IRETE L BIEFIRIE A3 & 5 .

1. MEMEE (Vascular tumor)
1) FLIRM%ERE (Infantaile hemangioma)
FRIRMAEIE & [HFTh 5. £ <IF4E FIHZIE
FAELZVA, EHREGEATHBEIL, 1~25&1C
P THERL T (). Z0%IiE, 5~
81T CE RN /INT B GRIEI) VY. Bk
Wid1:3Tc&BIZ2L v, KT Tlid strawberry
appearance, Wibf% I Tldblue appearance & &
T 5. BB CIEIBEAHELS S EREEEL, T1
Mg CEHE~KE S, T2 G TEiES %
B4 5. MHENIZflow void #5880, £4F 3y
U TIIRH LY Ilm IS, i
BRI R 2 U<, IS O RIS RIE I
B0 (Figd). BREMTE, MBI
HMERG ARG B X 5 728, T1HRFAESRTE
EAHBIL, BEIRIMET 52",

2) £EXRMMERE (Congenital hemangioma)
FLRIMAEE K O M5 Th 5. BAEHICHR
L, A FRRICIIIERIIBEIC SR LT 5. B
W@ » 62004 4 FIZHHENDE., T4b
B, 147 HLIAIZ 58 2R 3 2 20 R i 4
(rapid-involuting type; RICH) & &z IV K
9% JERAERY (non-involuing type; NICH) T& 5.

46

SBULIES O R 0 BB Ve v 7 ~88E@IC
", Pale halo sign # %9 %. MRI ki&, NICHIZ
RICH & 0 IR IR D IEH#AE2 B 32>, RICH
E TR IE O G TOREINIHEETH S .

3) HAR T AERNLENEE
(Kaposiform hemangioendothelioma)

FPEBUIAE TRRCAAET 5. /N, #HEFEF O
DR FRHEBIC R 5. @iEdmsm<, &
WizHR L, L EIC Kasabach-Merritt 152 %
G0 5. ZORERTE LTI, S
KR, RSB L WEDBE L T 5847 4
WD LR A 8895 728, 5 P L %
DRL, MUVMERT 4 70 77 Y H0EE X hakiE
4 0L A% PN % [EDRE e ¥ (disseminated intravascular
coagulation; DIC) MIRREL LB L X hTW5b, &
35, Kasabach-Merritt Bi5 &5 BRI, AR
DIPSL U 72 GER DM AS DY % BT 2 IERERE T
<, MEMEENTE L TWABIRIZL D5
I ENDHETH 5728, 1997 FITREMERE
T AL BRI/ NE, LiEx R, il
I DEEFUI AR, F2RE 0B T RERA MR SRR L,
T2 @G THEEDO B E TP ANEY T ~
WEICKDIRESHARD S, EHEMRI T35
{E¥EIhs (Fig2).

4) BRI ETHEE

RIS PERES; & 880 2 B4 258 & L,
FLIRTSRHENIE (Fig.3) & MSAIAIEY & 5. Z
D 2PN B RS Ot HZE L R IE TS N O flow void,
Kasabach-Merritt 51 5 f D IfiL 34 FE [6] 55 74 £ %
BT Zend b0, IRMEERLHAVNA
HEARMAS NZIE & fE > TS 2 2 &0
5. MBEMT B0, A PEREE o g
BTHWEAE, FBEBRICERETS 28K
UThs.

2. M&EZR (Vascular malformation)

FEAE 4 ~ 10 38 0 AR 45 SR ] 00 B8 12 &
DAECBHERNEIREZKDEETH 5. Bl
M -V V23 - k- ke EDOH —F 7213
HER TSNS, ETFTEI»SHFEL, K
EeryickdsZL, 2L CHEMRITIR
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Fig.1 FLEMERE 5m %R
a: T1 @AERTE RE
b : STIREIRKET
¢ : MRA 1st phase

EERIICERABELE TEE RSO S (K. BEEESANICTI BAEGR THALY PSS
E8,STIRTEEEZ#2 L TW3. BEAICIL, flow voidiZ & 5 SRDEESIHEHIRETEL TL 5.
MRA O 1st phase T3, ¥H—ICBERF SN TWS.

Fig2 HRVHEMENEE 0% xR
a: T1&5RE1R

b : T2i&RE1 &

c: BIFIEIER T1 AR R
d: STIREIRET

%3P AELAETHRET
(CREEH IR %0)&, 20812
iﬁj(l/ MM/ 58 =78,
Kasabach Mernttiﬁ.%&%‘r"ﬁ L
hRHMERNEIE & 220 &
im‘* [EEZ AR TE D S itk
WCH T, ABRAETREMEH
REZELTWVWS (XHD). T13%:H
ERPEG TEES, T25&EE
&P STIRTAE—ICEKES 2 E
LTuW3, HEH?E?II]%IJJFE%H Eﬁéﬂ
ERTIE, H—IIBOERS
TW3.
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HEFRILEVING YV ZADEALR MG % 2
BMELLTWI LA EDOREM»H 5. Lowflow
type \ZIXEHIRATE, V) Vo NE A, B0 A
4, High-flow type {2 3B EFIR &7 7 <0 B 6 ik
NEEND.

1) 8BRZH (Venous malformation)

Low-flow type DILE & TH 5. Wik, i
PRt FPIN, AR IE & [FRR. BERMRLE
IRAERICHIRL, WAEMES 2L d 5. Hk
Mh o - GH, RWaEME, TEMRLEZ S
ATRIET 2 EOMRNRBAERT 5. RBE
TR I TESETS (40% ) RVURE (40%) A% <, W
TR (20%) TH 5 7. USHTRIE, YRR~
ZE RO —ER+*5ET5. #I7—-FTF
7 CiE, BIRMFEIEED Z0h, Tue—- T 0
Mz T 3O X 2Bl Tcx5 L
NN, ZEMED G ERER T, MR Ttz &
N-FRIRIPE I T2 A E CEH A mE T4 2T
3. EiRaelkeix, TG, T2 58 mg

48

Fig.3 ZFLUTHMEAME 0m %2 alb
a: T1asRER IR KR c

b : T2 58 RER T ARMR

c : FREANEIERS T1 SREA B R T IR KR

FERETD»SHFHAICH, T TIEE2539D 3.
T1EREG THREEES, T2@AR
B TEESEZEL W53, EERNICflow
voidIC L B2 1EIESE 258 5 (KEN). Bs
FRNENERS T1 saERE &R T3, H—(C<
ERINTWD., EARICTEIRIEHPE
i R F (VAR

TRIREVLAEOKES 22 L, dotsign &IT
Eha, BEMRI TIEEHFISERAOFRA %58
» 5 (Fig.4). JLHLPHOFIRA T T3 e Ee
# (Localized Intravascular Coagulopathy : LIC)
NHRENDEZ WD DN, HIEMENIZET S
A TR S Je i 6 1] (K] -39 B 28 32 7= 5 i
Tho, MMIOWPEITLBFEETHS. D-4
17— LFER2%0BECEZDoNSET. (i
INR D KBNS B S T 7= B Wi RE T & 5 Kasabach-
Merritt BI5 & 13 HAARGH & iGRT 88 x5,

Glomuvenous malformation (Fig.5) &, % B
NC s T — AR EAT B S e RfIREE & D
B AMEWRETH 5. NI HEROCONS &
B T AGHE 2 6 IEFEIIC 36 & SR 7 s Pk &
THATh 5. BIRMNIIEERAH D, WHOD
FIRA T & 0 &[N, RGBT AR 2 &
DERBOATIEEL, HANZGEDOEBIZEFE
B BY RN TR S TR & D e
mEiES, T2H#AmBTEET 2L, EEMRI
TR Yol h s,
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Fig.4 BIRTH 12m&R alblc
a: T1 @R ER B IRET
b : T2 iE5RER TS IR KR
c : BEREINEIER T1 SR SRER AR BR
Ptz B BN ICIRSREARE, R AEW 22T IEBEZRH 5. T1ERAER THE—ICHRL ) PP
BE5, T2EAEGTERLSESEEL TWVWS. BEERNICIEVVEESORESHRD 3. B
FAINEIER: T1 5EERER TI3fREE T I N ABRE IR —ICER S 3.

Fig.5 Glomuvenous malformation
201X B
a: e
b: T1&5FE%R
c : T2 AE&
d: BIFIENESR T1 @A E&R

AiEEMAICELEDKE TE
EEZERD 3. T1EAER
TEFARLY, PPEEs (X
), T2AEIR CEES &
E L, BHEMHHER T1ERE
BRTIEH—ICBCEFEINT
W3, 442 T Glomuvenous
malformation & 52l & 1L 7=.
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2) U2 INESDH (Lymphatic malformation)
Low-flow type DIMEAIE Th 5. 1) 7 345 Jf L [F]
. ENLOFREIZ X D macrocystic, microcystic,
mixed type IZ A h 5. iHlRaE L@ WFE
R AL, EWAY VS ERRG Eh
5. TR A 2 12 - TR
L, GFSEERATIZTHER (70~80%) & Wi (20%) T
» %Y. macrocystic type ® US T H. i3, FE 513
Bee kDOm0 - siEfE* 2L, 75—
F 7 TIRRNEBIC TR ED 20 b, #HIkaE
EOEMHBNEERIGE S B 5. PERIC iR &
PAEMES LR AT —LNLART S, B
M 7e BE M fe L, T1 383 % TINS5, T2
R CTHEWERFT AT 5. MMAMES & T1iE
FE % TE{E S & & D fluid-fluid level % 2§
5. WHEMRITIIERRED AREEE NS
N, Y ELNT 5 LBl Ehs (Figs).
microcystic type DIRZEIBDOEEITFE L, PRl

V. USTIEFHIAWINE T, HEBUSAAET 2 b
BIZKETa-%2873%.

3) EMMEZSH (Capillary malformation)
Low-flow type DIME&HE Th 5. Hiflifk s
Mg, K— 74 VREBE, BI04 LR & R 3.
ENBFICBRISAFAEL T B D, Xtk nZ
b B, BEEEEICET 5 EMILE OLET
HY, BRI CHREL ZWALAEKRE L TRD
SNs. MR REGIZZ D, B TFIEIHM
MITEL, WAZMES 21 H 5. MRITIRAE
JEU 7= e T Ha ARG C — 3 U T T2 s i 1§ TR
RAPR LR —hEESE2ET 5. 44
F 3w Z R TIMBEIR A S U BIIRAE & 0 &
BAN BT R & Wi & N B I A R
% (Fig.7). Bl &y T2 (3 i =7 i A B ik L
N FOBARABEE LT3 28, KISk
% High-flow type DAL T & % B i Ik

Fig.6 U > /Y& macrocystic

type 12HBER

a: BRI T2 sRE G (B
A e

b : IEBAINGI T2 38 ERE & (R
&%)

c: T1i&RER (BB %)

d: BERFINEIE R T1 iR E &
(BeEE %)

(g

ASEE D SHERRICH T TER
B, WL EWMEET S
CINETZWERBD B, BREE
BT, EEIEEBRICELX
L, EWEENLHIBEL W3,
T1@AE&R cCHMIC L 25E
SEbEBH . EBIEIFER
T1iREFE G Tl EEPREEE % £
FICERGEFZ SN TV 3.



Fig.7 EHMEHFFE 40ZKx
a: T1®EAEG
b : BERAHNH T2 &R E&
c: B1F3yUEY

1 FEfE < mAAEBREICTRRZ.
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EBMOETL»SBRHICH,ITT, BRATAELGE

BERBHS. T1ERERTIFRCEES, BN T2MHFEGRTRAE—ICS

BEEEELTWS. 1+ v V&R

Tld, BHARARIC THEEDAR (3iERZ S h (RHD),

Z DAEOEBAL IS FIEHYISERZ SN T WS,

IFER VIR TIE &, B0 A 1d Sturge-
Weber syndrome X° Klippel-Trenaunay syndrome
D—INEDZ Eh b 5.

4) #hEEPRZ T (Arteriovenous malformation)
High-flow type D& W TH 5. EBHIME %
TR VEEIROVEGERETH D, Bk v
VINEH-~ERAETS. Yy v FERIZ R
BOELSERTDH 5 nidus R4 2k X OBk
A L, FA - BILE O R - BT - 1t
7 E2WMZEAL S . BYERIR A O BRI RE IR
13 Schobinger 43 5 & H1v» 3 (Table1) ¥. MRIT
WEAEEE U 22 W A B A flow void & L Cadd 5 h
% (Fig.8). MRA @ Bk AH T i v A B R =0 i
IR RISl S h 2 Z e 3fBThd D,
KB RZ2DICAHTH 3. &, 3D fast

gradient echo (GRE) #2X— 22232 —> =7
Vv EEMBU, &R ERE & 221 Sy
fi#BE % Wi 2. W BE & L 7= Dynamic Time-Resolved
MRATIE, £ TCD3D-data® 1 TH 2 HENT
%, DSAICHTWIg A5 Hn Tz 5",
Z D78, BEHIRAZIZE T 2 HABIRD A D
R % shunt & O [EE & W BE L & 5. Siemens
tt T TWIST (time-resolved angiography with
interleaved stochastic trajectories) % TREATS
(time-resolved echo-shared angiographic
technique), GE % Tix TRICKS (time-resolved
imaging with contrast kinetics) % TRACK (time-
resolved angiography with keyhole) & FEIEh 3 .

5) ;& &% (Complex-combined vascular malformation)
FEEIE, MEFBFHEMTIT AL, HEDK
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Table 1 Schébinger 4£8

Stage I FRILHER EEDILH, 7R
Stage I Hi5RHEA EEMHBHFOREE, EX
Stage I B iR A &g, &%, Him, B
Stage V RIETRLH DARE

SEXH 9) L V5IH

Fig.8 BEVEeIRZEH 7mHER  Schoébinger
¥ stage I(H53REA)
a : BERAHNEI T2 38 B G IR BT
b : T1@AEREIRKT (12 » B )
c : BERFHNEI T2 s ERE G R IRET (12 H°
B#)
d: mE&EF (12, %)

KERMSERS ICTFE T D ENERRST 1,
12 B#OMRITIEELRL, IEL
7=EARC & B flow void »ERRE{E L T
W3 (KH). ME&ER TIE, EAER
Ak » 5 O muscle branch M & B %
YR WE AT & EhEF AR shunt (2 &£ V) early
venous return #5838 3.

DRRETIHEGEEL, TOLHREAMATS LVM (Lymphatic-venous malformation) , CLVM
By &A% LTS, Bl 2, B AL (Capillary-lymphatic-venous malformation) ,
AR A 23 AR L T 2 358 3 B kS AVM-LM, CM-AVM & E23% 5 .

JE (Capillary-venous malformation; CVM) & 7 5.

iz, CLM (Capillary-lymphatic malformation) ,
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WL W20, FURR/NBIC O A s K& O
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Diagnostic pathology in vascular malformation and vascular tumors
Eiichi Morii

Department of Histopathology and Diagnostic Pathology, Osaka University Graduate School of Medicine

—{ Abstract

Vascular lesions are classified into malformation and tumor according to the International
Society for the Study of Vascular Anomalies (ISSVA) classification. These lesions are
microscopically diagnosed with the combination of various staining and immunohistochemical
techniques. Vascular malformation is classified with the character of endothels covering
the malformed vessels, such as venous malformation, capillary malformation, and arterio-
venous malformation. Vascular tumors arising in the perinatal period are infantile hemangioma
and congenital hemangioma. These two lesions are difficult to distinguish by conventional
hematoxylin and eosin staining, but immunohistochemical analysis on glucose transporter
expression is a powerful tool for distinguishing them. Here, the diagnostic pathology of vascular
malformation and tumor is summarized.

Keywords : ISSVA classification, Pathology, Vascular malformation, Vascular tumor

FUCBHIC

PEke, WEEZMICE W TIRENR L < EF D HAT
WA E—FEL T [AEE] LWFRLT&E 2 Z
NE TR A E L RPN X M T X 22w 4E T
&, AHHNCPEaR U 72 1048 O 8523 2 LRG3 A
5N%. LaL, ZOWETIIILRL 2ZI1E DN
BB RS M L I LT Zey, A% 7 R0 1M
BHRHWIZE =7 v b ERS 1242 T h 5 EERME
JiE - 1% &% (International Society for the
Study of Vascular Anomalies ; ISSVA) T, Z
OWEMROMEIZEH L, 14D HILDWE
% [d]) & TS (SR L 7=, iR i i ik &
R ENTE72WETHIROGE TH 5 Z &23D
2o T D, BUE TN &z S h 5.
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ISSVAIZ & % 218 X W 72z I3 W 25 D 53 FH (ISSVA
SVHE) 3R B BT L < 132014 4RI RET X A8, L
B ENEEEOMRE SO [ (Ho) Mg &,
WRZE % WERR T B IR N B LW ARG 2 & O
B RAICZ Lo T A ISKB§ 2 &0
HARZEBIRY» 5B D> Tagn, AT

A & LBEIENS 51 5 WBIRLR O FEBRI= D1
TR 5.
BYBOFIE

[ﬂl‘“@ﬁi’?[ﬂlm%ﬁﬁli, S 0 IO B
ETh5. W, WEELET %G, 35
PSR A0S, WEO TP ERIEAL LT
B BHZ IR X M a8 % v, LaL, i
B M S O5E, RIS &% I TADRE



AT BHEMEA B D, P IERHRS R L6
Hxh ARt X hs, v 7o TakeEBisg
L, &iZ#E ANTHIN % FRS. #ibkOFIRE
DA T RINTYEIR U 72 M8 2 A7z A 5
n, —RARYVIRTHS (Figl). ZO~vru
B L0 WRIRIMAENE L i S 7= Z L I3ESITE
Bxhad. HHIREGTZIRT LB A & h
BWETIE, KOEOEFEINEL KD, ZDY;
B, SRR TE T, ~RAFEEOHImG
295 (Fig.2). WMEMEDME /A GHETHE
PoEIHTH 5 (Fig3). HEWESTH 5 IMEN
I3 2 a8 <, MAENENH L2280 & 5
KEDEDHD, TOLHIIREHEE I 50,
Hifo~ 7 G AR L 2%, RENLRE %
L, MBI TRISRTE S I v AR A ERT
5. ZOWE S »ICHISE A & 72 L2285 30T,

Fig.l BIRFEO~Y/O&% XNFAEOMKE
ANF[E%EREDHB.

Vol.31 No.1, 2015 55

T % %7717 viable IR IZ DWW THEAR Z/EK 4 %
K129 5. T, BREBELIGHAEZL
=B IUE, FOIITITDONT A EERK
T5.

FEERIC K 2IREZHOERE —£a(l20 T
PHIMEE CHIER T 2 00 DR & FEARN e Y i ik
AT hFTY Y- A Y VY@ (HEYE) TH
3. RIS B 2 O 22 IS T2
FLERBE B HDOHE L NEAIH, 2O
IC R S B L -y HERE A B X N7-taT
b B, BIERIC, MR RREIC B I 5.
HE Q44 TIRMREIZ Y B JE W EEE & OB 04
WEAEINRT & 0 BIIROEEHAFAE L, BIIREEX D
LHVEEE &5 PR L 2 RNIEEOIEIR £ R 44
PERFIIRTd 5. BR, SRIRISH L, BMMmE T
T - 75 PO R AL 7 o L 7= MO IR C RO B
Y7z, ) VNI HE @O A CBMIN S
CERTBHZ EIINEETH B A, —MITITARIMER
#E L OnEMINE, G0Ny Vg
LEZOND. WMiHEIEMICHST 57201213,
BB RIZREHR LI TH 5.
HEJL@IZR L, ZhlIANOGRTYD 5 ik
ARG LS. REORETISHWEND
Fipketa X Elastica van Gieson (EVG) ST, Z
ORETIIHMRMEN TR Yo F 5. BIROEE
INTHEPERR,  SRBEIERR & I 5 g O JHEPERRAE A
HBOITH U, ERIREE TR < ASHHIE 20 REE R

Fig2 FEHMEHFTO~ 7 O FHRIREFA ELE
BLT, BREETHS.

Fig3 MEEN~Y 7 O #RE LD OIIER
BHEEY 5.
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BRAENEDATHS. hidd 5wl
TIXEIIRA FRIR DK AR EE 2 & £ <, EVG
Geta % inft U CEIRO MRS 2, BIROMERE 23,
Z0VEZDEBLTEEWIHET 3.

HE 4@ 0RE R @I 3t U, RIS @ TITREE
OERABDOAERNT 5. HIEAEIZRRRMIC
M 2Pk ARSI A, MA PR RIEE
D, HERER R TR T DD 0 %50 5
72EBMIME L) VoS, BAICRBINARA
B (BAMAE OBAIZCD31R°CD34, V) VI ED
%4 13 podoplanin) % 0S4t TRl 940 H] 1
HREE 7 5. RIESE@ISREZINIC B Bk
V=)L, —RIE T &3 I2AZ B HEEOMIE S,
SEEAOMER & & DO h, MAEOWERE & D%, #
RO E OO0, BEERFTIHIENTES.
L AR R0 LA DAL (XGRS 1 = B £ % 28, R
JH95 D2 MW 2 HEQL D A TIT S T LI ANA[HET,
R4 itk & O 2= RyEE s A bE s 2 L
TRBIRZIT L T B, gy & R 4 Uil
OHHIREE S D2 D, FEHOBEMEDOH R L LT
HW3ZL{Tx5.

FRMER IC L 2 IRIEZ M OER - REDKRETIHE

RE ORISR G, A0 2 IR A R L
7IRREY, IR Vo 8ER [HD] LI R
ETIERI U TH 5. ISSVAFELEERTIZ, Z Ol
BN voNEN [H D] IRREE —4F L T [-angi-
omal, D% [hemangioma (Ml{¥fE) | & 2 T
[lymphangioma (V) ¥ /3 E) | &MFAZ. &2 A
A, Pk TIMASNE, Vv VEIE] & SR TE 2
REDHIZIE, FRIRIYICIHS &0 5 ISI0ERIED &
BIREENFIEL TV 5. Thb5DiEs: [l ]
Tl TIMEHE] L LTHS ZEE2|IBL -
DHISSVAGBTH 5 Y. B 512 ISSVAHHIL,
MR Y 8ER [HIL D) WA %, W9 2
DDA MIZ L D [-angioma (ML E, V)
JEHE) | & [malformation (7F) | 12K & < )
728D TH .

2002 4712 BERT & 7= B kB % O WHO 4348
T, [BYEOIMENRED, WK TH 501 HOJE
BETH DD, RIBVEDIRETH BDH1IZDONT
W52 e, LRLIEREETH 5| Lidikx
NTH 5. WNEEZE O R T 8 ISSVA 5 i 584
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IZIRELTWEbIFTIEA L, 20134E12%ET &
7= WHO 534 C & ISSVA 53 M Tl 4 & 43 M
SN BWE % [-angiomal & L CECHL T 5.
SAMEE E O ORI 2175 5A, 7, 1=
ARAeRESIATEEEL, MR V798 &Rk
T M7 D EONRRER L TWBE00, IERY
VINEDRGEIZRELR D 5O EHET S, N
MifORER, BMASEIELZ PO, B S 2 i
BEERPEIL T80, B ORE &
s 5. Mo RTTHIREES 28855,
R ESIORTRR L, Mg 1 Tnws] &
WO FIRAHIUL, 720 TCWREETH 5. &IZ,
RER A & 2 L QO A0S % g
Rk omaT L, b, MR, WO S fEET
BIRETH %, X 61 PIHRAT LR {G AT HL oo
WAEMEKL, P2 EIET 5.

MEFFDREZS

MAEHFEE, KSR E 2T 28 NEIR, &
ik, GMIME, Vo 3EonThotiks s>
T, BIRATZ (Arterial malformation, AM), fif
k%1 (Venous malformation, VM), =Bl L% &7
J& (Capillary malformation, CM), V v /34 % E
(Lymphatic malformation, LM) 123 &h 5. #
KO RIET DR S <, TOGEIIAHAE
THRT AT S, HlAE, BmE IR
(Capillary-venous malformation, CVM) X ) ¥ 7 $4%
k@ (Lymphatic-venous malformation, LVM)
BETHDH. HRFBIIHMTHAT S Z &13F
EAERL, BREFHIRO PG ZIMEE S 5,
IR @ (Arterio-venous malformation, AVM)
DIERE% 57 5 (Fig.4).

Y ZOIMEHFHIEVM TH 5. VM TIEAE
ARl IO DIIR L ZIME 2R A5 B
(Fig.5). 2 D BE (T 138w M g A 0 1 788 97 g
MDAEAEL, EVGRER T\~ - —Tdh 5
Smooth muscle actin {239 % FIEGLE TRW T
Z 5. PRI OHIC ke 2R &, AR ()
BT R TALNBEIE) 20ES Z &8 %0,

CMIZ VM & iR U CTHEik U 7= A D TZIRIZR
DB, MZISEN. BEIZXK - THECM DI
RPN OB GRS &, BRI ST & S A3 R
M Z b d DN, EVGHEIZ K D BHPERRME



g5 Z & THYITE S, LMACM, VMIZIR
ET52Led5. ZOHA CMPVMONE
e & LM O N il 2 HE 34t A TR 5
ZEIIWEETH 5. FyEREIc K 3 NEHITa 3¢
GIZEET, HEFETHIZVM & F 2 T2
7512 podoplanin (209 % RIE A %175 &, FEiZ
) VSR (Lymphatic-venous malforma-
tion, LVM) T - 725 4 £,

Fig4d AVMO##E& HEZ®). EBEHWELV
B OMERDHPEMT S, 70,
EVGEEZI1T-oTH, MEEEICIZAHEM
WMESHEMRNS &SNS, EIIR TSR
THHEVHENEMERE SO, 201,

Fig.5 AREAOMMG (HERE). FRANCH
RUZZMEHABEIALD. 401E.

Vol.31 No.1, 2015 57

MEBDRIES
HPIRHZAHAES 2 M & U, AU,
SERMEMAENEZ2 E 23 5. FLNLIMA M I3 4E FIFC
BAAEL 02y, ARBAEZIECH, A THE
T 5. BRI B T = 5 He Mt (Y
B I 77453 5 Mila) oA 2 8828 A
ML H, MAEREZDT2ICZAY v PRICALR
AFETH 5. B mENE, R V=I5
W HSLD K 512740 (Figh), A THEAMIE
RLE AN 7 A b= 2> T, BARIIZIE
UE L 22 ISR D AR A NS LHIZHD, k¥
BNIZIRZE S DKL NENICER 5. FURIM0
BRED K E RIS, RT3 R 5IHERT 5
TS horlicksnwTy, 2La—-20
N7 Y AKR=Z—=D—FET» % GLUT-1D Ry 3
@C, WEMRABIEE RS ZETh 5. o
LA AR 1A% A7 T TN Bl GLUT-1 B2 4 ¢
HBHZ LD, PENEHENITEE LTHYSGNS.
FLRIMAS I A PRFICIZGFE L D DIZR L,
RS A T2 ST 5. 2D, W
253/ Nd % € O % Rapidly involuting congenital
hemangioma (RICH), ##/)\L 7@ @ % Non-in-
voluting congenital hemangioma (NICH) & I,
2014 - 12 ET & 1 72 ISSVA 43 i T 1, RICH &
NICH @ [ 7 PEA% 2 & D% & L T Partially
involuting congenital hemangioma %% #7 7z (2l 2
N7z, RICH, NICH, %Ol tEs e >

AR Ny %l ]

Fig6 FLIEMEETEMOIBE - EFHAOHEB
& (HER®). MEREIEESNS. #
SEHADILRMERETIE, MEREEREE
AETERR SN, 40015
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Fig.7 %XMmMEEOMBERESG HELE). #KERL
FEER IS O RBEICA R B E &
lRAEET 5. 401%.

SR VRIS HE 2 P EERLRR 2 0 (3 9% 2 &3 IA
HT» 5. SRPEMASIETIE, $E5R U 22 IREL
B O JEIR L N B AINERC JE Bl 23 3 U TN e
BaE LD, ZONEDEIZIIRAMER D % <
HAET 2 1Em1C & 5 (Fig.7) »%, FLULIMAEIET S
FRkDOMikGEE L2 Zend 5. Edo ki
GLUT-1 D RIZLEHBZMOWRD T L 5 5.

BbUIC

CHE TMAEREE FFRR S T 2L A,
ISSVA 7 JADRENAZ K 0, R OPEIR A 5 1fiL
T MEM IS I NS K52k 57 li#E
FIRFESTELRB G A, E 5 2 LIdEE
Th%.
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Pediatric gastrointestinal diseases and trans-abdominal ultrasonography

Atsushi Yoden
Department of Pediatrics, Osaka Medical College

—{ Abstract

Trans-abdominal ultrasonography in pediatric acute abdomen is the first imaging modality.
Most emergency departments have ultrasound equipment. We often do the ultrasound with blood
examination after taking a history and inspection. For the long-term future of the child, the lack
of radiation exposure of ultrasound is an important advantage unlike CT. Ultrasound is priority
than CT in facilities where there are operators who can perform the sonographic examination.

It is important to select ultrasound or CT after understanding the properties of both rather
than discussing their relative merits and demerits. The chairman give the theme, “ultrasound in
the acute abdomen surpasses CT” , and we presented the ultrasound advantages by using our

cases.

Keywords : Abdominal Ultrasonography, Abdominal CT, Acute Abdomen

w B

NROZPERGIEIZ B CE S S A (DL
) & 7% < Tid & 5 &y imaging modality T
b5, HEBERICEBOTUIEAE OB RIZIE
EE PR T ST, MgE LT, 2%
LRI, MEMRELRE &I A ERIEISEY
Wnlifr S Z e LIFLIEH B, £/,
DOEVWNNUZE 5T, HMEKRIECTER A D 4L
PAX LS BN L IZHEEARTTH 5. LLEOR
6 G W A fEIT T Z B i 200 B fiaak TIECT
K DBEWEBEIEINDE T EHnE0.
HEWRECTOEBS#m L2 LD S, WH
OFFEZFRLTHWGT 2L NEETH D
2, Shl, 2RX05 2 60T — <8, [2EE
JEICBWTHERIICTABAONS ] L0

W TH 0, HEAEIRL T, BEEOMEE
HMZREEDE A PR L 7.

SR & BER

SENEIECIE, WGHRBANG £ TORERBI RO
fiE & NERARE D SMEREIR 2> D YLE ST T, ik
MCHEEZMA T2 Z EnERI NS, NEORA
PEIESEIC B0 A4 & L CRIZ AR Z & 2%
<, ERERETIIMAEICERL CHffa R EL 552
LEdB. BB AAMYRIZEMENEA & 7290%
BRIV T, Pl R LR WG 2 2
LTHELLZLERETH .

FHEY 2 v 7R E TR EREICERE 20
BB O & CT & i L TREET %
BAEHBH. L L, FEBRIIIARE EOYINNG
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AR, ARG F TISRISRITLE O RGO
HBZENEL, ZOLD RIEFITIIEEIIZE
RIS L B Tida <, e ein
T DOPTE D 7= IZTHEI R % & > Tl
HWREEHITT2Z2 L85 5. ZOMEFECHi%
SISO ATt %, CT, MRIZ% Efhd
FRRES L E»EZR TS, DEDOZ L3 HE
DRCEEL TR RDOZ L TH 508, FHuskEls
IEFHERORIRT, T2 > ZREORRE, &
TR EME ORI A R L GERT 2 Z & 2 HR
LT ELw, BEE, RlEMDT, CTH
EHEVWSTEFVMETIZ AL ST, HFWik
ENCTELH LS XS ZEMNMEE 55T 5,
WO Z B & T E LB & BRI R ORHER, §F
M2 A X BB EOGEN AL MA DI LI
DEND.

SUWENEE1Z 36 W GRS % 1 imaging modality
BRI TH D, bhbh ks HEHEH
LT3, SPEBIEIC 5\ CRES I & S CTH
HLINCT) OBEFHEGRT 2 Z L IXHEETDH 223,
(RIS AMOIRNE =L ke I = ADE S
AEPORNT B,

BEREOFE
1) BEHORAR

a) flifET, L M. Z0T LI
ZHESENRIZE > TIERIEEEET 5
EIERICEHEETH B.

b) W LE OEEEE) 2 & OB &) 7L 4 A
LTCHIETE 5. BRMIZIE, EAZETO
Wi BT, BRSNS 2% 7 & O ik B T
BEDEMNIESTH 5.

c) CT & D 2= fReE A i <, Bom D E W AYE]
MWexz. BABIE LT, 2l o EE
7 & TR BTN BB b B 23 7S B IR &
NEMMEsEEgETE 52, CTTRLIELIE
Wit e LTt i h b,

d) MLF A FEM T & 5. JIE AL T UL HRE 23 84
FTHZENHMENTNT, CTLD R %
MR T HET S 5.

e) il FIZk BV HRA ¥ b OIEATHIEC X 5.
H, + 48, RO RAOERN, INEE
K DA DM, HaE & R Lo FRE
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ARG & D FEMIZ, U2 @ A S ICEH
TE5.

) HEREN) V2 SEOBIEN RS Tdh 5. 5~10mm
LIEDY v SHifERIZ CT ThHi 5 23,
BE T3~ 6mmDIERES, B TE<L,
ERIZICHEIR L 720 Vo S@in B TE 5.

Q) MDD U THREZ BT CTX, R 2E
RRFERONFRAE A LTI, BETHI
X H OB BT H 5.

h) REEE A CT &k 2y, F 72, Hhabo K
WREE 72 1 C e < M O HUNRBED W T &
BB E PR F EATENHTE 5.

2) BEHDIEF

a) By (HE) OEWTHEiARALD, CTX
DHENEDSS.

b) WL AT A, BIIBELNEETH 5. WHLE
71 Z O JEHEIE compression method & L THl
ENTWBA, BHPA%ED 1 2 TR U 72158
L —TOBEIECTLXOREETD 5.

o) B AR A MG L 285 %2 352 LIdCT &
DIKEETH 2. EILE ST ZADOEMR, A TH
it U 72l v — 7 OHRE L 723N 0%, 1T
B OWEHOBIE 2 E3PIOFHITITHE L.

d) FEFNEFT DR ORMFRIZCT & 0 R AIK0.

WH O E TIEIFROMEE 2 & TiEr4 v

ERELZD, FTPouEhbrunt

REETZENLN.

FEA 2 BRI I EBO BT BT H 5.

YNy o ZAMEGFTERL, )= 7 B

FTERET, TLIEHERTIELDIREKD
Vb7 2 5l L Tl < T & L,
) A O IR TS RE MK T3 5. Y

72DHITHh B, MR TIXIEFRES &9

THEERlE R O AN EE T D 5.

NEOSMHEEEZ & - TKRE

INRO VT % & 729 RE AR 5 2 L 137
BOBHRTAIHET, s 2L T2 E ™,
EETHR L 2EEBO—H 2801 5.

o
~

1) ERaE Y >/ VEEE ISSVARE: UL NEHRY)
KN 72 & DGR D % < BAKET &
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D Fhatt ) v SE IR O R AT )

T, ) U SHRRIC ) oSO SR Z D RAEL,
%i*{iu FEEIR RS Y 03, BEENIC & R4
5. MERENRETIE, EREOZDIIIEDY
A ZMKE L CEIEENER & U TRz 2 &
L. HWatkoZ Ly ZatoZ & b5 H,
—RZERtED Z B, BRI, B
TREMIC AR EE S S A B CTTIRIE & A

ENHMMEE LTI e, CTCREEARZ S
N3 Eiddn (Figd)., NEBT a2 — 1 3J5H] &

LTETI-DZ AL, BRI 424
42 &7 7V RICT T — K% FD. %%%
WHLEDLEFEE A A L\ & PEEGS
%%?&5.%t,%@ﬂﬁmfﬁm&étﬁz

Fig.1 ZERaV //\'*HE 7%0)# R CIEM C B T2

a: ALIEEMENGETAEEOEAICZRMEEEE L TEHER
Ih/- ASBREHIERIh, ABKREII-TIEE L,
FTUNERINS.

b:adF 7N EEE RTITEHERT 3 SHEEEOHEmMH, Y
TIWEA LTEHREIN, BaFHEh- 1k

c:abdCTEIRMIG AZTLAEMEEIBREIHL, &
BARAO—
MOHEMIEE BRI TULAEL.

LM BE & TR S WY, AERRREE X 1aE)

LEdHD, B35 — FT T TERANOBIRYEH A
iz h, BaTFilizLpled 5.

2) EEBE
RIS LM IER B 12 - ¢, BRI A
HS AT LT, HEBESFET S, L2 50

FTOTRNTOMEFIZALNS A, HEFIZL<
Ao, LR UIXEEMME AT 5. BREIEIE
WHELRBTHI LS, HdEOZ L H 5.
B ERIINGE ISR > T, 2R 0 LERIC g
IO E LTRSS, N OBEREE 2 Bk
DI LE OREEEFD Z L »°, NHEENE & D
e d, BET 218 & HEREE AT 2
Ff i (inner limb layer sign) 2353 6 ALAURHEE 2]
L7 % (Fig.2) #, CTTI35&H#iE % inner limb
layer sign DEIEIIHIEHET H 5.

3) MRS %

HEAEIZEcoli O 157D Z 2% <, RALD
LANNT EREREALZ ENL V. BIETIIERE
T T D AN TIERIET B A%, oDl
fEJIZ R LT, RIEIC K B LA RIED O S A
PELEOTENFE LN 0L L, TRl ik
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PHRA U 7R INYE PHIE A A S he g, ftho
MR PR 2% & 0 EREOFEE RN Z L A%<, &
PERIE & LT s h, MBEROFENTHIES N
B5ZLEH5. APHEE L THRIERR BA L %
29 2 A MR EEERERERE 23 & O, VIR dEhE
KEREICEE L T Rl e L, S
HHTH 5.

Ecoli O 157 Z &2k Bkl LIXLIE, %
ZhEELE L2 RO E L OVERE A 295
(Fig.3). JENE L 7= 5% o fa il {5 13 target Bk 12
Z, ZOMEEARAGOE RS 5. LarL,
BRI, B B MR O REILE D 5 283 Lo
Ze¥Hhb, Fio, HPVESRERAT, HRER
CEAMAVELEZEEH 5. WHOBGKELD &K
JERRZE DR A L <, IR U 72 K 4 BEfil 7
THET 3 LA ZRRA, D LB % 85
W 6363 L EMIEIH & 2 2B P4 5. /S
THFEREILE XA S IS BE T &, IEE» 5 Hih

Fig.3 E.coli O 157 |C &k 3 4G &

72 KO R A EIE & WAUR RIESRIT S EN T
b 5. FRIREICAEIMPERARERE T2 50 L 5 <,
koD = a2 — WL EESIRO MK A #l%T5 2 &
2, FHAOEMLPER ARERE A D FBWIIZ & D 25 28
5. X5, BEBIIIGEREOIEDORRE & )
HRO MR DRI S HHTSH 5.

4) IgA M X (Henoch-Schénlein %&Hmw, 7 LU
¥ —MRBR)

JRRIRBI O LA 2 CTREAR 1T 585, HER8, I0LfH,
BAMIIEIR D BT H 5. SLHA HIUTBWNEES
Th D0, F10% T LARER A EEBEZ AT L,
AVEERIME 4 FHRCZBINDE T L L.
HE S 00E 2> & BUERIERR O WOR £ TH A T, 8
FIRDBWIRIE 35 < vy, SEEEE LR
ERpAE X - @iis e & 0, BE O R —E
DA & DRI 2 IS R E S BlER S h -8
B, AEEBEAATHICEL ZET, BB
i % kT & 5.

AT CHEE S A4 5 Z L IdNEETH % 28,
R XN BEMBIRTTRET S % (Figd) ©. AR
2B 2EHOBRIIE - ICRELL EDEE
HEREDSENTHIIERNICE 2 Z & 2§52 & T

Fig.2 BEfElEE

AR THIEERICERE N ERER S h, FMAEERT,
BEDSEESHrEEIN:. ERED—TE
EREHHA XN B inner limb layer sign HEIZR
INh, BESHI N

a:BEEEELCIEELTVWS Y, BEE&EIR-hTVS.

b: a_LITRIEDE#E TR ICEIEE A RES N1,

c:a bOFTRIBNOEMK TEIEEEAL, NI k5 HBEWCRES AL,
BT COERR LT, BT TR, TITRBOERIE..
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a: RS EBIEMTIR T+ 2HRRRIRER (A) 13 K —F v VIRICEEEA B S h /-
b:a® LIEERHERTER. + 1B TTH (2nd) ORMIF T HEREEI/EES L, +218
KRS bZ 1 VEEE CEREEIBES N, ZHLEMBEEORERRAS0 L

o7,

Fig.5 whiG@hisss. 6m, BRETIEET
a, b TLIBEESRO ARG O REFEIC_LBEREER, BEE, BESBEZIRK
ICB5h 3 (Whirlpool sign).

BB, HEE L TH A8 MTIA S 22T
WA REDNLE (Fig.4) B BIER I N BT ZN. &
7z, AF w7 LT KO LMD/ NG R K 23 BEAE
BART5Z8E b5, ZOIERIIREMIER 7%
EREFINTNDA, B H THHLE OEENLIE 234
BLDERTZ L85, FTI7HETHBTL
REIMABISR SN2 LIRS . B H TERRLS
MR DFEENZEL L ST & /NN E A
ALV LR EONY H 5. ARFITE
A B RS B 5 s W, SR
T 45 MY 5 22 OEE L S EE L
T, WaPHZEL 2 0 MR 2 2 U 72 & 5.

alb

%52, LIEERERT &

5) PGSR

JEAE B A 3 R IREI RO 8 0 % 270 B[]
53 5 ONIEHNEETH 52, + E8» 5 i
24 EIGEIIREIIR % Pl & U CHRdii L 72 IRRER
HiGEREETH 5. RTINS 20, SRR
ATERERX NS, $28512 K 0 /NG 5 ZE
L, M & EA R S FREIRTH 5. HAR
RSB BHIE DD, ZD XS KIEHT
VR RS I RO M I 2 R D

AR LR Bk D A w8 0D JEI P L A e
HEIR, BN, A AN RGNS & ho CTild
X MRIZH 505 (Whirlpool sign, Fig5)”. L&
SR % vhot & 3 5 Whirlpool sign %2 UL
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R ibeEs & fEERsWT S b, MHEITRTh 2 4
AN & 0 Do+ —_IGEREB R T O $15E
L7253 2 & 2%\, Whirlpool sign
ERDIUITHLEIRHE g L, BHaTiiz3
B3 5.

BhHi)Ic

HF N IIAR TR R & A &
5. LL, BALEWSTEIEL &L THIHE
HDdHsZENERETHS. ULEr»5BFTIER
PEREREIZ B W THEIRCT # &4 5 "<, HA#K
L TWa, FEFEIREMIINEO 2 MIELE T
HEFEACTEBA TNWB EEZ TS, Bl
FERNZ LT O EHGRE OO & PR LT, SEHB
ZTEIIMHETHNICTEZEINML TS,

RIS, MEhKkFELEZE, 2F0, F<ICH
MIXHR, SN, CTEMAE T 2001, TE4M2,
WS RFTIL,  JEERHR XA B E O R 25 5t
WhEBAZPIZLEWZ EMNIKRTH 5. [HIIZ,
HEE A 5 FRICERT 2 Fi 5, 2IEBEHEES
LW Z& 20,

I

HERBEOWE 252 T 7220 2RO
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Usefulness of US for emergency disease in pediatrics

Michihiro Sugai, Toshirou Kimura, Takeshi Saitou, Kenichi Hakamada

Department of Surgery, Hirosaki University School of Medicine

—{ Abstract

wall in pediatrics.

Nine diseases were reported to show supremacy of US on a comparative examination with
US and CT for emergency disease in pediatrics.

Supremacy of CT was demonstrated on imaging in nine diseases that were only external, US
was thought to be first choice in making diagnosis. When diagnosis could not to be by US must
not to be use the CT. US has repeat, undamaged and many application for thinning abdominal

Utilities of US in emergency disease was supremen has expectation of contrast US
examination, Doppler US and three dimension US.

Keywords : Ultrasonography, Acute abdomen, Infants CT examination

EU®IC

N AR R & AR TS A (LT
US) 37 DRIV Z IS X hTE 2. bh
DAVT/NEBCE RS & RRAIZUS 2R L,
ZOHEMEERE L TR,

—H/NRCTIRBE S LD REEh TWB0D
NBURTH 5. USTRMITEHWEA, I
TCTEBZWIZHWTW S,

SN BRI 9 5 US, CTO bk
FTE D USOEMEIZOWTHE T 5.

PO 3

RN USOEIRE LT OESM @
NPT RE, O + " 48IEIRARE, @l
B L inihiets, OFERLE, ©4 v v 2,

OaMRER, @REAL=THE, ©EIFIL
M7
INBIZHL CT & USOER IS DOWTRRETL 72,

1. 550545

JHF R 151 10 1328 7= A3 1045 v 7 51 4% Tb C %
WD 6B LRAF I IR IT HE C A FIEIE LA (E L
T3,

CT & US & % Hlhaf L 721 CT T AHH T
BRI 75 low echo 28 & 64, CT DEAI M AR
% X h7- (Fig.1,2).

R TIRUSIZ TR T IZ b 72 5 I 5415 % 38
W7=h, TR T 72 72 D IR F R A
IO J58te L. CTTRRIKOFAAEL
7=,
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2;BfE1#%
Fig.1 #EEFRICT

Fig.2 #ERFAIUS
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2. BEMEPIIRTESE (LT HPS)

HPS TIZ USHAL 2§ X T T o v il 54 il 4
iz US % fiif7 L 7.

OAFAERZ W, WATERRE R O it , @BA TR,
RIS EIEOF N AR TH D, Filiolimikk
TIHMTH 55, FRCHERESRTHICE A< T
BAESBVEDTH S, itk DIRHEAE R
FRRBWIZ S HHTH - 72 (Fig.3).

— T BB TO CTOEMEZRD 5 1d. Y
FHzs W T s Ty, USOMEE %
HTAHD LR DK E MR 12~ 27m (B
20.2mm), HEFE9~21mm (F-¥915.6mm) THi)E)E
133~7m CF¥53m) ThH -7z, ThIZKL,
EHEHOMmEEIZL~2m CEYE1.7m) THh - 72
(Table 1).

Fig.3 REEMMPIBRTEAE & IR T il
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BRITIE VB IR L AfEE 4mn 2L _E A Tl
me LY.
HZEHSPHESEC TIIABELE L Sh/.

3.+ HEBREEE

R USHEAT U 72/ NS Fa% Sz LR 0 35 45l
IZDWTHRET L 7.

+ ARG IE R IR TR AR & LR 5
N, ThEXDAEWDto and fro BiR¥ 5 7=
(Fig.4). BFISNEYIBRI A EtT & 7z,

—J 23 DL BRI CIE AR AE B oD FR e i Tow echo
area’ A 6, VR E L TIPS % v 22
YIBATh % fE1T L 7= (Fig.5) .

TR CI R L 2=+ 8k & ZhEHRD
P& & 5 ISR &7z ALPIMEIG A 350 <,

Table 1 ABEMHPIIRELEIC & (T 2 BIEE
AR M B P e A pagEt|
(n=54) (n=10)
BIPSEREERED  #HHR 12~ 27 (F#920.2) —
AEE L 72 9~21(F#H15.6) —
=] 3~7(Fty 5.3) -
E¥HmEE 1~2(FEH1.7)

(B : mm)
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18, &2
Fig.4 +ZiEla3k%E (BiRHE)

3R, &R
Fig.s +igipmer (Bike)

WIS BN T & - 72 (Fig.6) .
HEIE AR AR S T S 7z,

4. [BEERE PR

e 15 il i 15 A IS LS I A R B R A
Wb N, REEEIC N T 7 —US#Efr L TA
% & B FEIEEYE IR 2 A O HARIZ i L Tn g

68

98, %R

d

F AN

2m, &R

Whirlpool sign? 2332® 5 h.7- (Fig.7). CTIZkW\
TR AT R A & N5 Y, KEME» 5
FEABHEUSOEMENMEED D EHE L SN,

5. BEWEE
WA ROE 72 ONERZ /R L 728 D TH 5. [l
FiHE T 54 (il JEBLIL A RE TR 51 2% 34451 A & 72
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14\, B 1%, %R 9F, BB
Fig.7 wHiG#EhisEs
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BEmUS

Fig.8 BEFEUSK

F & A ERBINERHS TR 2 A A 72 2SR AT RE
THRHZ TRIE T S h 7z
2013 BT & R 1E T X TRUIMA R ISR 5

HITH%.
IR - Wl - &G0, /N - /T A e
I EEEHIT B 5.

BEIRAEIR & U C IR I Y A A5 (31 C U3 i f5E o 45
A%<, BIMMBEGITIIELE2SZ < AN
7= (Table 2).

IR IEERT US T3 Wb W 3 target sign X°
multiple layer sign D i 12 & 1 & W A3 vl B8 T,
ZHIZ K75 — USIZ & 0 4% ERGE o ik £
INERT ZEIC XD IGETERRRLEETE
(Fig.8). & 7=REFMERZE 25 & Je e EBas W io G )
KiEEsE Y.

5 1L X

INRA L 2 TR A EE T, WAL
CHMEIC Y E NS, st L, R
EORERHERILEOA K, BAKE, WG
DA, TEENETOA L EIZ O TR 2N

70

BE®ZDUS

Table 2 BEERAEIR

FER FERRM ARG & BMAYEEIE &
-3 B:%4=18:13 F:xg=27:12"
BE D 5 DRSRE 20.5 8% 27 9B
T Ktk 4/31 8/36
NEnt 21/31 23/36
it 11/31 7/36
mfE 19/31 17/36
il 1/31 5/36

" 39 iR ET e 4 3617

A7z NRA L 2100FHEEMEA LY 20T
6015, FHEMEA L 2 104 5 Iz,

JEVEA Lo 20 USIETRIERENE D to
and fro X Kerckring folds 23 & & 1=, — i
PEA Lo 2 TIRIGEREDLE - IR, BEAZARS
7= (Fig.9).

PG E D 2 W PEME A v o 2 TR USI2 M
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FEERCT FiFn R
2k, TR
Fig.10 &MLV X
Table3 1L 7 XABHHARKRTER
B B eI LI X BEEILYZ
1. RSB DIRE AE L (4oml ) INE LY (omKiE)
2. BEEEENHE 7/10 32/57
3. Kerckring folds ##H 3/10 20/57
4. fEki& 8/10 7/57
5. BRBDHE 0/10 42/57
6. RRMDREE 1/10 0/57
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WD IEHAL, BE e, Flipr i —3L 7%
% Ji 1% 23 hyperechoic band & L T ® 5 h 7=
(Fig.10). CT T2 W54 D §ii5k & BB o S N
BRAR SN REOBMNIZIZEDS &b 572,

USTt % & & 2 ERAEEA v o 2 TR
MG R E L, BEENEL, NEARGEA80% I
A 57z (Table 3).

7. aMRER
S TR 2% 00 Tl i 0 1R v 28 AT,
BHHEHMHRERTH L. ZOMUSHR L L

TiIFREGTORERK (6~7m), KA - FH
B KM LR, REG, BEAALZERHT5
na.

HIERORIFENTIIIHRAICHRERERLAS
ND LT H DRI TTEREERIE N A S
FMFIZ R > 7.

Wi g% (Wil 2 1) IR L 72 R & K
ERGrALN, HEAPCELBGRA2ED 27
B FAiIZFE - 72 (Fig11). BERSESEHF L 28
B RAFRNIGHRR, FHERTFi & iifT 4 2.

M 58 HEAT I TR IR 28 & B U 725 TIZ B

Fig.11 HERX (BEHSXMYE)

Fig.12 REFFLEEERX US
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XM E IS CHmg & B N MR IR S 2 2 L
Tz, JEEUS TR U 7z Rl & K, IR
B%, HhR & sl o e g T il © R UIER 1%,
Mg, &2 7 2% M4 2000 ~3000mé T+
SO L 72 (Fig.12). T ORFEIKIEG IEA ST
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Ko7,

JEE 93 2 B M R A g% T b 2B ek (kA 2 A1)
Z2EMIE E TV, USTHERF M BIE L, MR
IR U 2 IR T FAli 2 47 - 72 (Fig13). Sk
HUIE 2% O R 2 W13 US A first choice TREE 88 ~

MEEEAR
Fig.13 HERX EEFEHRM)

Table4 24REROEBGRZE

1. BEEEE (US) BE88~95%, 4FRE92~95%
HELPRRED = 5 B —FRIR

emmil LD REEKX
BlFfT R & UTRERLA, BEESKSEZKORE
BRI DIETE

2. BEEBCT REE92~95%, #FRE94~97%

7omid k& REFEX
RIFEEEDBEF IR
REFEOREMEL
IRB &6
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95%, FFREI2~95% TURITIHIFE AL HW 8. REEANILZ 7 #xiE

5ZLDKNCTTIZRYE92~95%, FrEYE 4~ FJERNPE AL = 7 DR 2 5 A DL W23 US
%L ->THD, FLALEIALNLEDS W TH B, BEATRICMA, ~NL=7 %N
7z (Table 4). O #RIES 2 2 & AEET, ik E)

BEEENE

REEIUS

FEE8 X-p

[ES EVN
Fig.14 &4 Ly X (NJLZ T FEiE) 1h»AB, BR

BISTEMXIREE KRB EE
Fig.15 ERZEIPIER (FRREAL)
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BIHARLTWEDTHEENLLETH S (Fig.14).
SREEAIL = 7 1l & ] & B4 % JEE W 2
& UTTRE, FHRAECINFEHEBRIREAL =
7, REBCIREY Y SERk S 5. Thbx
MIREIZ RS g 2 Z & s < ERENEW 2 3 A % 2
ST K DRI O I RHIEE K Z & A
b, FERPLETDHS.

9. EIZALFIEH

ERINEET A iAMEY S AN ES AR
X EEMRETEE L2088 2367
AL EIRY & PES 2 & TBAEIZTRTUS
THWET-> T 5.

TR W fi A C LG & 9w & NP8 o SRk 2 e
L 10mm2A B3 A THLPERR 2 JEfT LT 3.

F - EEC R EEE W LM & ofh
HEAWEST S Z 12X D 10mml FITR L TIEA
THMERET-> T3, Ebb0EL BID
IBEDOREEYS5 %25 2 & k< (Fig.15) 2 d
T, FIVNAHMXBEETEIZE > TrbIRE
LEZ N

z %

/NRUS & CT % Juig#iat U 72354, CTORN
BEJIDE > T b L F 2 & BBEBIEIMED A
T, FRICHFAME Tl EMmA TR & J L 7.
SME T ld free air A & HRIENE O F2 B Nid #4815 = 1Y
MAHBEICRETZX 3D A, &A% M
T BT LTk 5 TE SISO 2 HB 15 A i 32 ] R
TH 5. FEESREEICIERCTAMETH B.
+ A6 5 BIENE DN L entral A FHH &
EbhTna"”, —/USEY sy s &2RL, K
eI A2 5E b B K O BREFNIZRPNZIT S
NERETH %2, RN O ML, 852
EONBIGHECTERMTTNETH 5. USi
SMEIZ R U TIE A B 2 low echo area & /89 0D
ATHWEEINZCT XD R & Bbh /.

— 5 US AV ) % R4 U 7=, ARt ig
PeaEhE, + faEaEne, IpEAE, SiEdaE,
REALV=7E, EBIMHEELEE Th - 7.

D F DIF L AL DHNEUSH first choice T,
USTHIWI L AR 2GAIECHTCTEITH NZ
EllbNh. +THEEBRESBFICONWTE LD
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TARZE, 1) kY, WBENEORE), ik
2k BB ITE AR S -, 2) T Bk
EOWRIZMICIZUSHAEHTH > 72, 3) CTI
kAWM I BE L2 57 4 Ly 2B
FIEESHEAIX B, US, MRI, CT&EDdH %
2, USIEY 7L & 4 AIZIE OIRTE & R T =
5 O TARELW D A7 & FRAFHIHE O FFAM =

ELTENRTED, RESWHITIIATR & Hi{§E
Wr ez 507, Bk RaE% T3 US ThEE 2 I A
BohaVEAIECT2BIML Ty 5 A EHEREIT
Fh ot WEHTRREYIZCTEHVTNS
fii i A3 % 28 Bk R 2 D 2 ISk L US 0 2)
MPWENI L e EAD L —E2ET5Y,

USIF MR CRIERE, MBI RETH
O, MFEHRZE LSS Zikicbkz5. US
DRELTT—=F 7727 b2%W0, g0k
K DBMREICENTTL B2 5 ENH T
ENBH, IRTOFHCHTCEEEIELTH
D, EEEMODILICLDZIEAREE KB, X
HIZ K75 USOMl, 3EICHFHMA, W US
BRENOIGH BT 3.
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@ 3Tk

1) ABEERE, S5 R, fl N
[YEIIEIC B 2 2l LB OHEHS - NI
AL O8I W . IEI RGO A
1990 ; 10 : 757-763.

2) Pracos JP, Sann I, Grenin G, et al : Ultra-
sound diagnosis of midgut volvulus : the
whirlpool sign. Pediatr Radiol 1992 ; 22 : 18-20.

3) Votamin H, Hivkawa S, Saito F, et al : Non
Hodgkin’s lymphoma of the ascending colon
in a patient with Becker muscular dystrophy.
Surg Today 2001 ; 31 : 1016-1019.

4) Donaldson JS, Black CT, Reynolds M, et
al : Ultrasound of the diatal pouch infants
with imperforate anus. J Pediatr Surg 1989 ;
24 : 465-468.

75



76

76

H AN RS 2 MRS

T w, Fadh, MR BE R
IC& B EIHENL M TE OB . /)
1992 ; 28 : 51-55.

gaARfEn], EIE S, M E5, b ke
A Lo 28T 2 EIRAEOE . HiE
IRCERIE 25K 2004 5 24 1 1009-1013.
Vijayaraghaven SB : Sonographic features of
J Ultrasound Med 2006 ; 25 :

Knu

internal hernia.
105-110.

9)

mILfEE, SRR, BUa 92, fth: R
MM 98 02 F6 1) 2 B ek A . /NRSMRE2007 5
39 : 665-670.

WHIER : NS SR AL D ABC. /]
2007 5 39 : 623-626.

AR

10) Kunin JR, Korobkin M, Ellis J H: Duodenal

injuries caused by blunt abdominal trauma :
Value of CT in differentiating perforation.
AJR Am ] Roentgenol 1993 ; 160 : 1221-1223.




Vol.31 No.1, 2015 77

%WEE$¢ﬁﬂ%ﬁ$%$W$% ) .
CSIEd SR (A OB SN - I CT 282 N5 7

2. /\NEOSMEERZSHICE TS
BRREDHAEOKE

Bofu=, m X
BREMAYHBS W EEREL 2~ NER

Usefulness of ultrasonography for diagnosis
in children with acute abdominal pain

Kazuhito Nonaka, Ko Ichihashi

Department of Pediatrics, Saitama Medical Center Jichi Medical University

—{ Abstract

To investigate the usefulness of ultrasonography (US) for the diagnosis in children with acute
abdominal pain, we retrospectively analyzed all patients aged 2 to 15 years with acute abdominal
pain who underwent ultrasound examination at our department from January 2009 to December
2013.

Of 125 patients enrolled, 118(94.4%) were diagnosed by US. All US examinations were made
by general pediatricians. Final diagnoses were appendicitis (n=22), mesenteric lymphadenitis
(6), terminal ileitis (8), bacterial enteritis (2), intussusception (7), allergic purpura (7),
acute pancreatitis (3), ovarian torsion (1), and non urgent gastrointestinal disorder (69).
For appendicitis, 19(86.4%) were diagnosed by US. In an obese child and the case of tip
appendicitis (located deep in the pelvis), the appendix could not be detected. Ovarian torsion
could not be diagnosed by US.

US even performed by a general pediatrician was a valuable tool in the diagnosis of pediatric
patients with acute abdominal pain. However, diagnosis of appendicitis or urgent gynecological
disorder is sometimes difficult, and other imaging modalities should be considered.

Keywords : Acute abdominal pain, Ultrasonography, Pediatric emergency
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W2 36 ) %l ki O A M LA A
SN Th 0™, WHEIB MR O &
L3I, TOFAMEHICEE > TWwW BN
5. &7z, EEBZEESEOS KIZXKD, s
kT YRGB 2 BT T & % BRELAA
FoTETWS. @E TakicHe - — ok z
2T /N FITL <, M NERHEIZ BT

LIEHEE IR E RS LEMEL HDDODH 5.

—J3, BEPMRAEDBMEEILEIT# ORIk
FHEN3Y Zenms, BGBEMLEts §
e Usn—foNRBHERIZ I W T, ISR
FIIHGE S NS VHTREMED S 5.

YFeid I/ NR 2 RIKEIER T H D, SO
RS FENILLS X2 T 5. &7z, BRISHEEIERR
A& RMIZID ANTH D, SERIEZ5E S &
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BT U 72—/ NJURHE 258 S AL % 17 - C
Wwa, TNk &Qﬁﬁé’"“éwﬁﬁﬁﬁe, — N
FHEIZ & % SRR B 3 BEHREDH
VARG L, MBI DOWTERL .

WREFE

200941 H A 5 2013412 H £ TO 54 IS
DN & FARC LSRR S U < i3 YFekEst
kEZBLZ16EAmMO/NIUEED S B, 1B
S WA A ST U 22 12502 DWW T, 2tsk %
I THEf, MR, Ziefk, miIcR 5 %
TORBIZOEHRAHRIHMET Lz, 22 TWD
SMEONERE & F, FIEH S 2L L7 A IO
BDOEEFRL .

#w OR
R OF- i3 2 ~ 1535 (P IfE8.2m%), Hk
Wid72 : 53 Th > 7z, ZiBAERRITRERIA - BER
e TERIZRBD L, > 720, HEA22TIEAE
= ’fﬁ%miﬁéﬂfcﬁﬁﬂﬁgﬁ*ot (Fig.1).
é’“-ﬁ SRS 224, BRI Y o REfidk 6
i, EH%T?&‘%J&SW MHDE N 9% 251, Norea Rt 7 131,

BEA25B1D 5 B, HEMRE TBI A ITRET
& o 72REHNZ 11801 (94.4%) 75 - 7=. B MA

Tl o0 kh 57270, X OREEBRAET
2 L 22 iEflo 5 5 31@]Tﬁ$§ﬂ1ﬁ§€’ﬁfﬁﬁ L
7o, HBEWMRE TIEBW R Db 5 72 7HD S
5, 6l ‘ms*cﬁ%;cﬁﬁﬁf I T LA R
W7z (Fig.3). HERNCIE, SEhEg T 224l
4573, @Hb‘ﬁkjﬁﬁkf 8Bl 2l A, Bk
% ¥ X OUNHE LTI W T CT A EfT X ure.
i B R A I S R A TRl X, R g
TICEE L 72, &ds, BETIERMRAEIZ 3N TORER]
THEFAEET S 2 L 5 REICHT T 72,

NI BERERE DRI & LT &\, Stk
FIEHNZ DN TGS L 7= (Table 1).

KR OFHE 5.8~ 15.17% (hJMi9.85%), Bk
Wi 13 : 9CTh > 72, K ITER#AN D Z72H
2 E G T8, EBINEG X O Tco
L TEICIREWR e+ — 2 4 Vv ETHEIIL
- 7z (Fig.1).

B 226105 B, HERMAE el U 722 5E
(2190 (86.4%) 72 - 7=. HFTIMA Tzl D
WD 7=OF3HIT, 2D B3 IR L 72

T UL —EERBER 7, SRR ZE3HI, IR 1% R < 261, B X OHEEERE T2 L 22E
16, SEEBEECHEME L ERRE T L L o> P RR H I 25 CxE R CT R AL & fiefT L 72
WERED 69T d - 7= (Fig.2) . (Fig.4).
70 16
60 14
50 12
10
40
8
30
6
20 4
10 2
0 0
RN EEEISLZ RS EEEINZR RIS ZRS
NHEx WMU+r—71> NHEx WMU+—71>
Fig.1 2EDIER SMREROER
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SERELX 22

IEREIRR U > INET R

EfSRIER 8

WEEER 2

BERE 7

3

SREEiRE 1

6

UL X —MERBR 7
DERER

Fig2 HEBOAR

Table 1 SMHHFRIESDAR
mELe & 3 b SE M8, AT
- EER B PRAEAR MEIERE BERATR EFCTHR .
. | N - = N — G2 ME.
MR BMI kB JEAMIR WBC  CRP  mEE® MUEIOT mk  mEEA
1 132 % TRER 38 RE 30400 13 - + - + rafelPS -
Tr=71>
2 10.4 19.5 364 2@ 11000  7.16 8mm + - RSP -
=71
3 12.8 % 179 386 2HM 9070 299 17mm + + HRIS
RaMm
4 7.3 % 12.4 391 2HAM 16960 502 6mm + + RSP -
=71
5 8.3 % 12.8 384  ¥BM 13600 206 10mm + + PSRRI -
Pk ek
6 8.2 % 196 38 2AM 15910  6.09 Zmm + + rEISH -
Bam
7 11 B 155 383  ¥HM 13800 1.26 5mm + + REREIPY -
=71
8 10 2 17.7 366  ¥EM 12130 001 7.5mm + - rfElp -
TA=71>
9 9.6 2 13.7 37 H#AR 18370  0.35 4.5mm + + AN
Bk
10 125 2 22.1 377  ¥BEM 8800 146 7RER + + + TP -
Ok
1 13.9 = 15.7 372  ¥#HM 12630  0.01 omm + - RIS -
B
12 14.4 2 17.5 375 AR 10860  0.04 10mm + - wSTEPY -
=71
13 8.8 B 14.3 375 2HM 11830 1.26 9mm + - + REREIP -
=TI
14 58 % 16.5 396 2@AM 20160 10.55 15mm + - RIS -
- B
15 8.3 2 16.1 37.1 1EE 13100 1.4 6mm + - HSTEP -
=71
16 9.8 B 189 374  ¥HM 15950 1.53 8mm + + RSP -
JA=T1
17 15.1 ] TRER 372  #EM 14600 0.5 R + = + il
*=71>
18 1.7 % RER 374  ¥BEM 17710 008 8mm + - rfEIPY -
JA=T1
19 9.2 B 20.3 38 AR 15570 1 10mm + - REREIP -
TA=T1>
20 7.3 2 14.9 394  ¥\M 19380  0.02 8mm + + RS -
B
21 95 8 BB 373  ¥EM 12470 048 TER + - RIS -
B
22 13.9 % 7RER 36.8  ¥BE 14670  0.01 7.5mm + - BEES -
e

79



80  HAVNSLBU A 2 MR
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1
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Fig.3 RIEZEE TORE (£)

HE R TR2BIAGE T d > 722610 5 5 14
&, FEIEA S FHITYIR RO AIEREUIIER Th
1, Body Mass Index(BMI) A [F]4F- i 5 #E 0D 86 %
tile & K& -7 D IHITIE, EHCTOH
RCITREOIERD IO AT, EHNEL IS
LT WEhORERIZ B\ T8, BEEHRE T
A FHEERONBifE D = 3 —HiE H T L Tz,

z ¥

HFiA I, BRETHBR L & R
WS BIRZE A AR T 5 Z L TRENCER T
&5, HIRERIZE > THEifELZHY —LTbh B.
JERENTHROBE LT ZENTE, ZEAED
JER TG A ET A2 AL BREIHMETE 57
¥, BT RO & DIZ VNI W TIRRICE
Hatcdsd. 207, iWBENMAiitrE
DR & FRICKEG I N B R, —UNRRHEIC
WL EOEREEDbNS.

NEREMIERERFEOZBANEE LT, KRN -
BRI B W TRB DO EITGRD B - 7208, I
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Diagnostic criteria on ultrasonography for appendicitis
in children to avoid unnecessary urgent operation

Kazuhiko Yoshimoto

Department of Pediatric surgery, Japanese Red Cross Kumamoto Hospital

—{ Abstract

Purpose: To assess the ultrasonographic (US) criteria to distinguish early and suppurative
appendicitis from gangrenous appendicitis.

Patients and methods: This was a prospective cohort study. The medical records of consecutive
patients performed US for the diagnosis of appendicitis in our hospital over a three-year period.
The following variables were analyzed in relation to the outcome: disappearance of sonographic
stratification of appendeceal wall and hypernemia on power Doppler imaging.

Results: Disappearance of sonographic stratification was highly associated with gangarenous
appendicitis and loss of hypernemia, and thick and smooth stratification were related to early
appendicitis.

Conclusion: This pilot trial suggest that our revised US criteria could be useful to distinguish
early or suppurative appendicitis from gangrenous appendicitis to avoid unnecessary urgent
operation.

Keywords : Appendicitis, Ultrasonography, Child, Power Doppler
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A case of vaginal yolk sac tumor in an infant

Aiko Gobara, Rika Yoshida, Nobuko Yamamoto, Takashi Katsube
Takeshi Yoshizako, Hajime Kitagaki, Takeshi Taketani”, Seiji Yamaguchi"

Koji Kumori?, Asuka Araki®
Department of Radiology, Department of Pediatrics”, Department of Pediatric Surgery®, Department of Pathology®
Shimane University Faculty of Medicine

An 8-month-old girl was admitted for vaginal bleeding. MRI revealed a tumor in the
pelvis, which showed isointensity on T1-weighted images and heterogeneous hyperintensity on
T2-weighted images. The tumor was enhanced heterogeneously. On DWI(diffusion-weighted
images), the tumor showed abnormal intensity and the ADC (apparent diffusion coefficient)value
was 0.934X10 %mi/sec. On tumor biopsy, the histopathological examination revealed vaginal yolk sac
tumor. The elevation of serum alpha-fetoprotein (AFP) level was confirmed. After four courses of
chemotherapy, the tumor became smaller and AFP was negative. Moreover, two courses of the same
chemotherapy were added, and the tumor became smaller. The ADC value, however, decreased to
0.850 X 10 mi /sec. On laparotomy, viable cells in the tumor were confirmed histopathologically. The
ADC value can be useful to evaluate the viability of the residual tumor.

Yolk sac tumor, Endodermal sinus tumor, Vagina, Magnetic resonance imaging(MRI)
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AoNb. ZEOAFPEFEAET S T & BRFET,
JES A O E & AFP gY@ Ttk L & 5.
MR AN F61F 5 AFPE D ESIZBFE T, G
RIG LTI T 2388 3%, $E 5T, AFP{fIdNE
B~ —h—& UGRIEZER, MO F v 7 HI
IZHHTH 5.
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BRI T T 7 8A & puh &3 A LRI
Z7C, TR HBAHRAEE & 0 o BRI A T
bHN 5. yolk sac tumor D T # 1k 1970 4-1X i Hi &b
TART2~4»HTHET B e nbh ",
L2 LGRS 2 B IR RAF T, BUED
{LEREES TN D KDk > RIS TRIZE
LB L 72, /INLDIERFE D yolk sac tumor 6
Bl &AL 2EERAE D A TROBEISS L - TiE, W
N EEEM LU P52 AR B L Tn
BEWEXNTNBY.

AIEFITIE, PEB#HE4 2 — LS #1214 AFP
fE i B L U, MRITHESE OHFE /DN % 728 7=
PEB##:6 7 — L {7 % 1S I3 1 & S 1THf/N L
TV DO, —EBIC ADCIE A G & bk L
TKF L 722340 2 528, viable Z& Mg 235647 L C
W B ATHEPE DS RIE X 7z L ARER T b i i ik
9 Lem KOS HFRIE L Ttz 728, fiilia
FEfT &, fEH & S OB EL T BT 50
viable 7 Ml D FRAF 4 58 72, ALEEEE OB RN
FHE ST 1 % ADCEDOAH FHPEIZ DWW TEREIS
%< OFETHE XN T BEAY, AEFIT 1L
2P D ADCK T 23R APHESS; O viable lesion %
IR CT = EMED D 5.

INFAD RSN ZE & A EGT 2 58, #iE<
DO ST ERRESL MRIBREIZ K T 58
BRI NS, FRICREFID K5 /NRONA
IR U5 0%, SRR TH D, 4T
ZE OB 5 & RERW AT I3 5 B B
57:% LD & 5 aENHLE I NS, ZhET
yolk sac tumor DEFENAFIE 13 AFPAE % FVy 2
ZENTRTH - 7208, AREFIO K 5 125 O
NP AFPEDBEMEAL & &, BEIK LRI R 35
Sz & Bbh 254 T 8 IEENIC 13 viable 7 A
e AF T 2582 H 5. MRIULEGRFG K O
ADC 0 FTifli 4% viable lesion DFHliiZHHTdH %
HIREEDRIE & e,

¥ &

FLUE D I ¥ yolk sac tumor @ 112D\ T,
MRI i {5 iy D %58 & o i35 L7z, MR,
FRIZHREORFG, ADCIE A IS O activity % B
LTCW/-TaeMEn b 5 .
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